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ABSTRACT  
Background: Evidence shows that circumcised men are less likely to be infected with HIV compared 
to their uncircumcised counterparts. However, critics have argued that adopting male VMMC as part 
of the comprehensive HIV prevention strategy might lead circumcised men to believe that they are 
completely protected against HIV. Consequently, this could cause them to neglect other HIV protective 
measures, such as consistent condom use. This study investigated the association between male 
circumcision and consistent condom use among sexually active men in South Africa. 
Methodology: The analyses were done using nationally representative cross-sectional secondary data 
drawn from the 2012 Third National HIV Communication Survey. The study sampled a total of 1899 
single black men who were sexually active and were aged between 16-55 years. The management and 
analysis of the data were carried out using STATA version 14. Descriptive statistics were computed to 
describe the levels of male circumcision and consistent condom use in South Africa, and cross-
tabulations and a Pearson Chi-square test were used to assess associations between patterns of male 
circumcision and consistent condom use by selected variables. Bivariate and multivariate binomial 
logistic regressions were used to examine the socio-demographic determinants of male circumcision, 
as well as the association between male circumcision and consistent condom use.  
Results: The main findings showed that circumcised men were more likely (OR=1.18; C.I, 1.171 - 
1.182) to consistently use condoms, compared to uncircumcised men. Furthermore, place of residence, 
education, occupation status and socioeconomic status were positively associated with consistent 
condom use. On the other hand, men who believed that they would get HIV, and those who were older 
than 24 years were less likely to consistently use condoms. While circumcision rates were lower in all 
the provinces compared to the Eastern Cape; Kwa-Zulu Natal and North West had the lowest odds of 
circumcision of all the provinces. However, both these provinces had the highest odds of consistent 
condom use compared to all the other provinces. 
Conclusion: This study found a positive association between male circumcision and consistent condom 
use. The findings revealed that, contrary to concerns that circumcised men may have a false sense of 
protection and therefore use condoms less consistently, circumcised men were more likely to 
consistently use condoms compared to uncircumcised men. There is, therefore, no evidence of risk 
compensation associated with circumcision. As a result, male circumcision should continue to be rolled-
out nationally, as part of an effective and comprehensive HIV prevention strategy. On the other hand, 
it is also evident that HIV prevention education targeting men is crucial, as men who believe that they 
will get infected with HIV and those older than 24 years need to be encouraged to practice safe sexual 
and HIV protective behaviours such as consistent condom use. 
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CHAPTER 1: INTRODUCTION 
1.1  Background 
HIV/AIDS continues to be a major public health concern globally, and sub-Saharan Africa accounts for 
more than 70% of all new HIV infections (Kharsany et al., 2016). In Southern Africa, where over two-
thirds of the world’s HIV-positive population live, the principal mode of transmission is through 
heterosexual intercourse (Maharaj, 2005; Carey et al., 2011; Delva et al., 2014). Currently, South Africa 
has the largest number of people living with HIV (7.03 million) in the world, and adults aged 15–49 
years are the population group with the highest burden of the disease (Petros et al., 2006; StatsSA, 
2016).  
Certain behavioural, social and economic factors have been identified as major contributors to the rapid 
spread of the HI virus in Africa, as well as in South Africa specifically. Such factors include high levels 
of multiple concurrent partnerships and partner change, age-disparate sexual relationships, inconsistent 
and incorrect use of condoms, early sexual debut, low levels of male circumcision, high levels of 
poverty, migrant labour, income and gender inequalities, gender-based violence, illiteracy, and stigma 
and discrimination (Petros et al., 2006; Delva et al., 2014; Zuma et al., 2016). 
In response to the epidemic, various prevention programmes based on the ABC (Abstinence, Be faithful 
and Condomise) campaign have been implemented to raise awareness and improve people’s HIV/AIDS 
prevention knowledge, and promote positive behaviour change (Kekana et al., 2011; Beksinska et al., 
2012; Johnson at el, 2013). Despite these efforts devoted to eliminating the spread of HIV through 
behaviour change, HIV infection rates have continued to rise (Godlonton et al., 2011). More recently, 
however, the focus has shifted slightly, from behavioural to biomedical interventions. A biomedical 
intervention that has received global attention, and is currently in the spot light for its documented 
efficaciousness in reducing the risk of acquiring HIV, is male circumcision.  
Male circumcision is the surgical removal of the foreskin of the human penis (Kibira et al., 2013). It is 
one of the oldest known surgical procedures, and it has been practiced throughout the world for 
religious, cultural, social and medical reasons (WHO/UNAIDS, 2007; Connolly et al., 2008; Peltzer et 
al., 2009; Kibira et al., 2013). In South Africa, male circumcision is primarily practiced for cultural 
reasons, predominantly among the Xhosa, Pedi and the Venda people as a rite of passage into manhood 
(Govender, 2013). When practiced for religious, cultural, and social reasons male circumcision usually 
takes place in a non-clinical setting and is performed by a non-medical practitioner (Peltzer et al., 2009). 
In 2006, the former president Thabo Mbeki signed a bill outlawing the circumcision of young males 
aged 16 years and younger, except for religious and medical reasons (Katz et al., 2008). The ban came 
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after many alarming cases of fatal complications and injuries among young initiates because of 
traditional circumcision (Vincent, 2008). Furthermore, concerns that HIV infection would increase as 
a result of using the same surgical instrument to simultaneously circumcise multiple young men without 
sterilising it also played a role in the regulation of traditional male circumcision in the country (Vincent, 
2008). 
In 2007, the Joint United Nations Programme on HIV/AIDS (UNAIDS) and the World Health 
Organization (WHO) recommended that Voluntary Medical Male Circumcision (VMMC) be 
recognised as an additional HIV prevention strategy in countries with high heterosexually-acquired HIV 
prevalence and low levels of male circumcision (Riess et al., 2010; Westercamp et al., 2014). This 
recommendation came after three Randomised Control Trials (RCTs) conducted in South Africa, Kenya 
and Uganda found that VMMC reduced the risk of acquiring HIV in males by 60% (Auvert et al., 2005; 
Bailey et al., 2007; Gray et al., 2007). Alongside that, circumcision was also found to provide protection 
against other Sexually Transmitted Infections (STIs), reduce the risk of developing penile cancer, and 
reduce the risk of cervical cancer in female partners of circumcised men (Tchuenche et al., 2016). 
In 2010, South Africa adopted the recommendations by WHO and UNAIDS, as part of their 
comprehensive HIV prevention strategy. A target to circumcise 4.3 million men, in hopes to avert more 
than 1 million new HIV infections by 2015, was set by the national government (Govender, 2013; 
Tchuenche et al., 2016). Thus far, the country has performed more than 2.5 million procedures on HIV 
negative men, making it one of the very few countries in Eastern and Southern Africa to have achieved 
such a substantial number of circumcisions (WHO, 2013; Tchuenche et al., 2016). However, although 
a high number of HIV negative males have been circumcised, South Africa still failed to reach its target 
by 2015. Some of the factors attributed to the country not meeting the target were due to a lack of human 
resources, amongst others. According to the WHO, funding shortages and limited numbers of VMMC-
trained health care providers and facilities in most of the implementing countries, including South 
Africa, limited countries’ abilities to reach their targets (WHO, 2016).  
A further challenge that has been identified is that a large percentage of South African men still prefer 
or feel it necessary to undergo traditional circumcision. A study conducted in the Eastern Cape revealed 
that 70% of the initiates in the study feared being stigmatised if they chose medical, rather than 
traditional circumcision (Peltzer et al., 2009). In Botswana, another Southern African country which 
has practices traditional circumcision, found that men feared that if they underwent VMMC they would 
not be viewed as ‘real men’ when compared to those whom had undergone circumcision traditionally. 
The author noted that this may have contributed to Botswana failing to meet their target (Farham, 2013).  
Furthermore, other studies have revealed that the fear of pain and Adverse Events (AEs), as well as the 
fear of the perceived reduction in sexual pleasure and HIV testing are also bottlenecks to the VMMC 
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programme meeting the nationally set target (Farham, 2013; George et al., 2014; Moyo, et al., 2015; 
Chiringa et al., 2016). Some authors found that some men have questioned the value of VMMC if 
consistent condom use is still necessary to avert HIV infection. This has led to large proportions of men 
deciding not to undergo VMMC (Farham, 2013; Maibvise et al., 2014).  
Indeed VMMC, as an HIV prevention strategy, is only effective with the concurrent use of condoms at 
every sexual act. This is because, VMMC does not fully protect one against HIV infection and any risky 
sexual behaviour, including incorrect or inconsistent condom use, has the potential to increase the risk 
of HIV infections (Atashili, 2006; Newell et al., 2007). Whereas, VMMC as an HIV prevention strategy 
is a relatively new method, condoms have long been considered one of the most effective prevention 
strategies for reducing the risk of acquiring STIs, including HIV (Moreno et al., 2014). When used 
correctly and consistently, condoms have been proven to provide more than 80% protection against 
STIs and HIV (Beksinska et al., 2012; Pallin et al., 2013). Despite their efficacy in preventing HIV, 
condoms are still not widely used by many sexually active people in high endemic settings, such as 
South Africa.  A study conducted in rural South Africa showed that only 15.4% of men reported to 
using condoms consistently in the past year (Shai et al., 2012). Another nationally representative study, 
conducted in 2012, revealed that consistent condom use was only reported by 27.4% of sexually active 
respondents (Shisana et al., 2014).  This is disappointingly the lowest prevalence of consistent condom 
use in Southern Africa. For instance, a study conducted in four southern African countries revealed that 
consistent condom use was reported by 40.5% of men in Zambia, 49.5% in Tanzania, 54.9% in 
Swaziland, and 69.9% in Namibia (Reynolds et al., 2013). In Zimbabwe, 45% of men compared to 
women (33%) reported consistent condom use (Smith et al., 2014). 
With the current low prevalence of consistent condom use in South Africa it has further been argued 
that introducing VMMC in the country might lead to further declines in condom use, as men may 
develop the belief that they are not at risk of HIV. This, in turn, could increase the current HIV 
prevalence. Hence, this study investigated whether circumcised men used condoms more consistently 
than uncircumcised men.  
 
1.2  Problem Statement  
Unprotected heterosexual intercourse is the main contributor to the spread of HIV in sub-Saharan 
Africa, including in South Africa (Osuafor et al., 2016). Although there has been a significant 
improvement in HIV prevention knowledge, many people still engage in unprotected sexual intercourse. 
A nationally representative survey revealed that in 2012 the majority (52.9%) of sexually active 
respondents reported having never used a condom (Shisana et al., 2014).   
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In South Africa, condoms are recognised as a primary contraceptive method meant for dual protection 
against STIs/HIV and pregnancy. While they have traditionally been used as one of the main HIV 
prevention strategies, evidence revealed that in 2012 condom use at last sex was sadly reported by only 
36.2% of the population. This was a significant decline from 45.1% reported in 2008 (Pallin et al., 2013; 
Shisana et al., 2014; Beksinska et al., 2012). This decline in condom use at last sex occurred despite the 
increase in the number of condoms distributed in public sectors during the same period (Ashmore et al., 
2015). 
There are many probable explanations for this decline in condom use, including the fact that people no 
longer give prevention efforts targeting condom use attention, and that there has been a significant 
decrease in perceived risk of acquiring HIV (Shisana et al., 2014; Zuma et al., 2016). Low perceived 
risk of acquiring HIV is a significant predictors of risky sexual behaviours, especially among men 
(Chimbindi et al., 2010; Beksinska et al., 2012; Lammers et al., 2013; Moreno et al., 2014). In 2012, 
South African males were more likely (38.6%) to use condoms compared to females (33.6%), although 
the variation could possibly be explained by the fact that males were five times more likely than females 
to report having multiple sexual partners. Those who reported having more than one sexual partner were 
also significantly more likely to use a condom (Shisana et al., 2014).  
Furthermore, consistent condom use was only reported by 27.4% of sexually active respondents, and 
this was even lower (23.6%) among respondents who reported to be living with their sexual partners 
(Shisana et al., 2014). Living with a sexual partner has in fact been found to be a significant predictor 
of lack of condom use, and evidence from a study conducted in South Africa found that young adults 
(aged 15-24 years) were less likely to consistently use a condom if they were with a regular rather than 
a casual partner (Chimbindi et al., 2010). Other common causes of lack of condom identified in the 
literature include the fact that condoms are believed to reduce sexual pleasure, they are stigmatised due 
to the fact that they are seen to be linked with STIs and HIV, and they also suggest mistrust and infidelity 
in relationships (Osuafor et al., 2016). Notions of masculinity have also played a major role in the 
rejection of condom use in some heterosexual relationships. A study conducted in South Africa showed 
that in couples where the male partner moderately or highly supported hegemonic masculine norms, the 
odds of using condoms consistently declined (OR=0.46, 95% CI: 0.22-0.95), compared to couples 
where the male partner did not support these norms (Leddy et al., 2016). Moreover, condoms are more 
acceptable as a method of preventing pregnancies than STIs/HIV, meaning that when other methods of 
contraception are used, such as the injection or pill, condoms are less likely to be used (Beksinska et 
al., 2012).  
Consequently, lack of consistent condom use exposes men and their sexual partners to STIs, including 
HIV infections, making it a major public health concern in South Africa. What's more is that while 
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literature focuses more on HIV due to a lack of condom use, other STIs, have a profound impact on the 
sexual and reproductive health of individuals. This is because, if not treated, some STIs can lead to 
cancer, adverse pregnancy outcomes and infertility (WHO, 2016). Furthermore, STIs are also known 
to increase the risk of transmitting or acquiring HIV threefold, and they account for 14% of all new 
HIV infections (Setswe et al., 2016; WHO, 2016). The extent of the problem is evident in the fact that 
about four million people receive treatment for STIs and more than two million HIV-positive people 
are on Anti-Retroviral Therapy (ART) (StatsSA, 2015; Risher et al., 2016; Setswe et al., 2016). While 
this might imply that people who are diagnosed with an STI or HIV receive the necessary treatment, it 
also suggests that too many people are engaging in risky sexual behaviours, much of which is due to a 
lack of consistent condom use. 
Although both VMMC and consistent condom use have been found to be effective in reducing the risk 
of acquiring HIV, in South Africa, the uptake of both these prevention methods is significantly low 
(Shisana et al., 2014). Furthermore, since the introduction of VMMC as an HIV prevention strategy, 
various debates have emerged that argue that VMMC might increase the HIV prevalence instead of 
reducing it. This could be since circumcised males may have the perception that they are completely 
protected from HIV infections, and thus engage in riskier sexual behaviours (Van Howe et al., 2011; 
Grund et al., 2012). Furthermore, some literature finds that VMMC results in the loss of penile 
sensitivity and that some men have even reported reduced sexual pleasure, therefore arguing that this 
procedure may be linked with rougher sexual activities and declines in condom use (Bronselaer et al., 
2013). This, therefore, means that VMMC as a prevention method has the potential to reduce condom 
uptake and increase risky sexual behaviours, hence placing men and their sexual partners at an increased 
risk of acquiring HIV as well as other STIs (Van Howe et al., 2011; Grund et al., 2012). It is, therefore, 
the aim of this study to examine whether male circumcision is significantly associated with consistent 
condom use among sexually active males in South Africa. 
 
1.3  Justification  
One of the primary goals of the 2012-2016 South African HIV and AIDS and STI Strategic Plan (NSP) 
is to reduce new HIV infections by at least 50%, through prevention. One of the strategies to reach this 
target is to make available and distribute free condoms throughout the country. One such initiative 
included the introduction of purple-coloured, grape-scented government-subsidised male condoms 
(CHOICE) in higher learning institutions in 2015 (Ashmore et al., 2015; SANAC, 2015). Another 
strategy that has been included is to provide VMMC as part of the sexual and reproductive health 
services (SANAC, 2012). Despite such policy initiatives, condom distribution efforts and 
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encouragement of the uptake of VMMC, both condom use and VMMC remain low in South Africa. 
This is evident from the high HIV prevalence (18.9%) among people aged 15 years and older, with the 
highest rates being amongst the black population (StatsSA, 2016). 
Evidence from a nationally representative study conducted in South Africa revealed the prevalence of 
HIV in 2004 was 19.9% among black people aged 15-49 years; compared to 0.5% among whites, 1% 
among Indians and, 3.2% among coloureds in the same age group (Kenyon et al., 2013).  Although HIV 
prevalence rates were lower in 2012 compared to 2004, black people still had the highest prevalence 
(15%) of HIV compared to other racial groups (0.3 % whites, 0.8% Indians and 3.1% coloureds). This 
remained unchanged in 2016, making the black population one of the most at risk population groups 
for contracting HIV (Shisana et al., 2014; StatsSA, 2016). This study, therefore, focuses only on black 
South African men as this population group needs to be one of the main target groups in HIV prevention 
interventions, such as those for VMMC and consistent condom use. Furthermore, while women are a 
key at-risk-population of HIV infections, studies have found a gap in condom use behaviours among 
men. This is problematic since literature has shown that in settings such as South Africa men control 
the terms of sexual intercourse in relationships, including whether to use condoms, which further 
exposes women to HIV infections (Carey et al., 2011; StatsSA, 2015; Kharsany et al., 2016).  
VMMC has been found to be effective in reducing HIV infections in men. However, given the notions 
and ideas of masculinity, high levels of inconsistent condom use amongst the general male population, 
and a possible lower perceived risk of HIV infection post-circumcision – the VMMC strategy could 
actually potentially reduce the biomedical benefits of the practice and increase HIV prevalence (Auvert 
et al., 2005; Bailey et al., 2007; Gray et al., 2007; Mukama et al., 2015). That is, if men believe that 
circumcision is a ‘natural condom’, the probability of not using a condom consistently is high and places 
both themselves and their female partners at heightened risk of HIV (Kibira et al., 2013). Furthermore, 
VMMC does not benefit women directly. A parallel study of the Ugandan RCT found that circumcision 
of HIV positive men did not have the same protective effect of HIV transmission in HIV negative 
women. Women whose HIV positive partners were circumcised in the study, were still 21.7% more 
likely to acquire HIV compared to those women whose partners were not circumcised (Wawer et al., 
2009). This further signifies the importance of using condoms consistently, in conjunction with being 
circumcised. 
Therefore, the purpose of this study was to investigate whether male circumcision is a predictor of 
consistent condom use among men in South Africa. This is important because knowing this relationship 
will advise policy makers and programme developers on programmes and initiatives where awareness 
needs to be increased, where programmes aiming at increasing positive and safe sexual practices need 
to be developed and where further work regarding condom use still needs to be done. Furthermore, by 
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understanding levels and factors that influence lack of consistent condom use, this study will be able to 
identify which group of people should be targeted for awareness. This study will further fill the gap in 
knowledge identified in the literature review, specifically finding an association between male 
circumcision and consistent condom use since most studies have looked at condom use at last sex.  
 
1.4  Research Question  
What is the association between male circumcision and consistent condom use among sexually active 
men in South Africa?  
1.4.1  Sub-Questions  
1. What are the levels and patterns of male circumcision and consistent condom use among 
sexually active men in South Africa? 
2. Which socio-demographic characteristics are significantly associated with male circumcision 
status? 
3. What is the association between male circumcision and consistent condom use among sexually 
active men in South Africa? 
 
1.5  Research Objective  
To investigate the association between male circumcision and consistent condom use among sexually 
active men in South Africa. 
1.5.1  Specific Objectives  
1. To describe the levels and patterns of male circumcision and consistent condom use among 
sexually active men in South Africa. 
2. To explore socio-demographic characteristics which are significantly associated with male 
circumcision status. 
3. To examine the association between male circumcision and consistent condom use among 
sexually active men in South Africa, while controlling for socio-demographic factors. 
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1.6  Definition of Terms  
Male Circumcision is the surgical removal of the foreskin from a human penis (Kibira et al., 2013). In 
this study, male circumcision refers to male circumcision status, whether one is circumcised or not. 
Consistent condom use is the regular use of condoms to protect oneself against STIs, including HIV, 
whenever one engages in sexual intercourse. In this study, consistent condom use in the past 12 months 
was measured as “how often” one uses condoms with their current sexual partners. 
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CHAPTER 2: LITERATURE REVIEW AND THEORETICAL 
FRAMEWORK 
2.1  Literature Review 
Recently, VMMC has been widely accepted as an effective HIV prevention method following the 
results of three RCTs conducted in sub-Saharan Africa. These clinical trials showed that VMMC 
reduced the risk of heterosexually transmitted HIV infection in men by 60%, and reduced the incidence 
of other STIs (Auvert et al., 2005; Bailey et al., 2007; Gray et al., 2007; Mattson et al., 2008; Kibira et 
al., 2013). Despite these results, VMMC as an HIV prevention strategy has raised major concerns that 
suggest that this procedure might lead to an increase in risky sexual behaviours, due to the fact that 
circumcised men might have the impression that they are completely protected from acquiring HIV 
(Mattson et al., 2008). This is known as risk compensation.  
Evidence of changes in sexual behaviours post-VMMC has been widely inconsistent. Starting with the 
three RCT studies that demonstrated the protective effect of VMMC. The South African study found 
that after the procedure circumcised men had more sexual contacts compared to uncircumcised men. 
However, condom use did not decline nor did the number of sexual partners increase (Auvert et al., 
2005). On the other hand, the Kenyan study reported a decrease in risky sexual behaviours among both 
circumcised and uncircumcised men. However, circumcised men reported slightly riskier sexual 
behaviours compared to uncircumcised men at the 24 month follow up. This was significant for 
consistent condom use and unprotected sexual intercourse with any sexual partner in the past 6 months. 
This study did not find any evidence of risk compensation, rather the authors attributed the slight 
difference in sexual practices among the two groups as resulting from safer sexual practices adopted by 
uncircumcised men (Bailey et al., 2007). The Ugandan study found no changes in sexual behaviour 
among participants post-VMMC (Gray et al., 2007). This was also true for males in the Ugandan post-
trial follow-up study, which reported insignificant differences in the characteristics and sexual 
behaviours of men whom had been circumcised and those whom had not (Gray et al., 2012). 
On the other hand, a three-year post-trial follow-up in the Ugandan RCT found that while there was no 
evidence of risk compensation associated with VMMC, the distribution of the number of sexual 
partnerships among both the circumcised and uncircumcised changed significantly. Those whom had 
remained uncircumcised during the post-trial period had increased their number of sexual partners 
(Kong et al., 2012). Furthermore, the study found that circumcised men reduced engagements in non-
marital sexual relations, but that condom use with all their sexual partners had decreased. The decrease 
in condom use, however, was shown to be significant amongst both the circumcised and uncircumcised 
men (Kong et al., 2012). 
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Likewise, findings from another Ugandan study revealed that circumcised men were more likely to 
have had four or more lifetime partners, had sexual debut before the age of 18 years, engaged in higher-
risk sexual intercourse, and engaged in higher-risk sexual intercourse without using a condom compared 
to uncircumcised men (Kibira et al., 2013). The authors found that circumcision and risky sexual 
behaviour were strongly associated, although circumcised men were still less likely to contract HIV 
even though they engaged in riskier sexual behaviours (Kibira et al., 2013). On the other hand, a case 
control study conducted in Uganda found that while HIV infections were lower in men who had 
undergone circumcision for religious reasons, HIV infections were higher in men who had sexual 
intercourse soon after the surgical procedure, before the wound healed completely which has been 
shown to increase HIV transmission dramatically (Ediau et al., 2015). Furthermore, literature looking 
at the acceptability of VMMC discovered that wanting to be circumcised was strongly associated with 
risky sexual behaviours, with a study conducted in Uganda showing that males who did not use a 
condom at last sex and those who engaged in non-marital sexual intercourse were more likely to be 
willing to undergo circumcision (Kibira et al., 2015).  
In general, circumcised men had a higher prevalence of sexual risk behaviours compared to their 
counterparts (Kibira et al., 2016). This study showed that prior to and after the implementation of a safe 
VMMC programme in Uganda, circumcised men were significantly more likely to have multiple sexual 
partners and also have nonmarital sexual intercourse, even after controlling for socio-demographic 
factors (Kibira et al., 2016). Interestingly, this study revealed that before the implementation of the 
VMMC programme in 2004, condom use at last non-marital sexual intercourse did not differ between 
circumcised and uncircumcised men. However, in 2011, circumcised men were less likely to report 
using condoms at last sex with a non-marital partner. This revealed that while VMMC campaigns were 
encouraging males to be circumcised by informing them about the protective effect of circumcision, 
they neglected to inform males about the importance of safe sex even after the procedure (Kibira et al., 
2016).  
On the other hand, a study in Kenya found no evidence that circumcised men engaged in riskier 
behaviours after the procedure. Rather, what the findings revealed was that both circumcised and 
uncircumcised men reduced their HIV risk behaviours during the follow-up visits (Mattson et al., 2008). 
Also, a prospective cohort study conducted in Kenya found that while uncircumcised men engaged in 
higher risky sexual intercourse during the first month, HIV-risky sexual behaviours of circumcised men 
were not significantly different to those of uncircumcised men during the first-year post-enrolment 
(Agot et al., 2007). Despite declines in HIV risk perception among circumcised men and increased 
sexual activities among young men aged 18-24 years, a study in Kenya revealed that there was no 
evidence suggesting that circumcised men engaged in riskier behaviours compared to uncircumcised 
men. Instead, the study found that risky behaviours decreased over time in both groups, and the number 
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of men reporting condom use at last sex increased - with a greater increase observed among circumcised 
men (Westercamp et al., 2014). 
Similar results were also documented in a qualitative study conducted in Kenya. This study reported 
that VMMC did not necessarily lead to increased risky behaviours; however, changes in behaviour were 
noted. The findings of this study revealed that while most men reported either adopting a protective 
sexual behaviour or not changing their sexual behaviours at all, after circumcision or learning of the 
protective effects of circumcision, a small group of men reported having engaged in higher risk 
behaviours, such as not using condoms or increasing the number of sexual partners. (Riess et al., 2010). 
In a similar qualitative study also conducted in Kenya, results showed that while participants in the 
study had a good understanding of the partial protection of VMMC, there were still those who reported 
that they had more frequent sexual intercourse or had more sexual partners after circumcision since they 
no longer experienced pain while engaging in sexual activities. Nonetheless, this was a small number 
of the men who partook in the study. On the other hand, most men in this study reported that they would 
continue using other protective measures such as condoms, and some even reported increased condom 
use, since using condoms was now easier. The authors concluded that with most participants showing 
a good understanding of the protective effects of VMMC, there was little evidence that suggested risk 
compensation following VMMC (L’Engle et al., 2014). 
Furthermore, a cross-sectional study conducted in Botswana found no relationship between lack of 
condom use and circumcision, showing that undergoing VMMC did not encourage lack of condom use. 
Instead, this study found that other factors such as religious beliefs, lack of or low education, 
drunkenness, misconceptions about ART and type of sexual partner were significantly associated with 
not using a condom at last sex (Ayiga et al., 2011).  On the other hand, a similar study conducted in 
Botswana, using the same dataset, found that circumcised men were more likely to report currently 
having multiple sexual partners and having had more sexual partners in the year preceding the survey 
compared to uncircumcised men (Keetile et al., 2014). This was also the case among men who reported 
to be willing to undergo the circumcision procedure. These findings suggested the presence of risk 
compensation following VMMC, as well as amongst those willing to be circumcised (Keetile et al., 
2014).  
A comparison study conducted in Botswana, looking at risky sexual behaviours of circumcised and 
uncircumcised men found that uncircumcised men aged between 30-34 years and 35-39 years were 
significantly more likely to use condoms inconsistently compared to those aged 40-44 years. 
Inconsistent condom use was also found amongst those who were never married (Balekang et al., 2016). 
On the other hand, men who had been circumcised were significantly less likely to use condoms 
inconsistently if they had secondary education. The study revealed that while circumcised men who 
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lived in a city or town were significantly more likely to use condoms inconsistently, uncircumcised men 
from urban villages had lower odds of using condoms inconsistently (Balekang et al., 2016). 
In Zambia, a cross-sectional study that examined circumcised men’s sexual behaviours post-surgical 
healing period, found that almost a quarter of circumcised men reported resuming sexual intercourse 
prior to the six-week post-procedure healing period (Hewett et al., 2012). Of these men, the prevalence 
of risky sexual behaviour before the recommended time of resuming sexual acts was high, with 46% 
reporting to have engaged in sexual intercourse within the first 3 weeks, 82% having had at least one 
unprotected sexual act, and 37% reporting to having sexual intercourse with two or more sexual partners 
(Hewett et al., 2012). This is the opposite of what was found in Zimbabwe, which showed that VMMC 
and risky sexual behaviours were not associated. However, men who said they wanted to be circumcised 
were more likely to have engaged in risky sexual behaviours (Chikutsa et al., 2014). The association 
between wanting to be circumcised and engaging in risky sexual behaviours were apparent in a similar 
study, which found that males who reported wanting to be circumcised were more likely to have had 
multiple sexual partners and having previously paid for sex. Furthermore, those who reported wanting 
to be circumcised were also less likely to have used a condom at last sex (Chikutsa et al., 2015).  
The information about the protective effects of VMMC was found not to encourage risky behaviours in 
a study conducted in Malawi. This study found that uncircumcised men who were informed about the 
protective effects of VMMC still practiced safer sex by reducing the number of sexual contacts per 
month and increasing their condom use by 58%. Among circumcised men, this study also reported that 
there was no evidence of risk compensation, concluding that receiving information about VMMC did 
not lead to increased risky behaviours (Godlonton et al., 2011). 
A qualitative study conducted in Swaziland showed that after VMMC men changed both their sexual 
attitudes and behaviour, which were protective on the one hand and risky for HIV transmission on the 
other. For example, most men described protective changes in their behaviours such as developing a 
more responsible attitude towards safe sex, reducing sexual temptation and partners, and easier condom 
use. However, a minority engaged in increased sexual risk-taking, however, this was during a brief 
period of sexual experimentation shortly after the circumcision (Grund et al., 2012). 
A recent South African study, comparing medically and traditionally circumcised men’s HIV risk 
perception and behaviour found that medically circumcised men were more likely to have more than 
two sexual partners compared to uncircumcised men. However, the results for traditionally circumcised 
men were not significant. The study also found that condom use among medically circumcised and 
traditionally circumcised men was not significantly different to that of uncircumcised men, therefore 
concluding that there was no evidence of risk compensation (Zungu et al., 2016).  Furthermore, in a 
post-intervention evaluation conducted in the Eastern Cape, South Africa, medically circumcised males 
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who were attending the initiation schools in the surrounding areas reported that they would prefer to 
abstain from sexual activities for between two weeks to about two months. Furthermore, the participants 
also indicated that they would increase their condom use when resuming sexual activity. While the 
authors concluded that their study was predisposed to social desirability bias, they found no evidence 
of risk compensation because of the findings from their focus group discussions (Peltzer et al., 2009).  
Similarly, a study conducted in Cape Town (South Africa) found no evidence of risk compensation 
among circumcised men. This came after the study found that men who were informed about the partial 
protective effects of circumcision still perceived themselves as being at a higher risk of HIV and were, 
therefore, more likely to use condoms at last sex. In contrast, informed women perceived themselves as 
being at a lower risk of HIV infection and were, therefore, less likely to use condoms at last sex 
(Maughan-Brown et al., 2012). Likewise, while participants in Johannesburg (South Africa) agreed 
about the beneficial effects of circumcision, the authors found that among black and coloured 
participants the view that being circumcised lead to condom avoidance was rejected. However, this 
view was not held by white participants as they saw circumcision as a way of condom avoidance 
(Bridges et al., 2011).  
On the other hand, a study exploring South African women’s perceptions of VMMC revealed that while 
women understood the partial protection of circumcision, they felt this procedure did not benefit them. 
Therefore, they viewed VMMC as increasing women’s risk of contracting HIV as they believed that 
circumcised men would most likely engage in increased risky behaviours and increase their sexual 
partners after the procedure (Mantell et al., 2013). Furthermore, most participants believed that condom 
use would decrease after the procedure and men would have sexual intercourse during the healing period 
(6-week post-surgery), further compromising women’s sexual and reproductive health (Mantell et al., 
2013).  Similarly, a qualitative study conducted in Kwa-Zulu Natal (South Africa) found that apart from 
concerns that being circumcised could lead to sexual dysfunctions, most men viewed circumcision as 
appealing to the opposite sex and also as a sexual enhancer (Humphries et al., 2015). Furthermore, 
respondents were quoted as believing that after circumcision “you become free” and because 
circumcision is protective against HIV infections condoms were only necessary for preventing 
pregnancies. This suggested that circumcision was a way of avoiding condom use and also for attracting 
multiple sexual partners, which further suggested the presence of risk compensation post-circumcision 
(Humphries et al., 2015). 
The above literature illustrates how inconsistent the results of the association between VMMC and risky 
sexual behaviours have been. Most of the studies have paid more attention to males who only had the 
procedure done in medical settings (VMMC), which is not a reflection of the circumcision procedure 
in reality. This is a significant limitation since literature has found that almost half of the global 
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circumcisions were for religious and cultural reasons, insinuating that they were non-medical (Morris 
et al., 2016). This current study will thus focus on both medically and non-medically circumcised males 
since most men in South Africa prefer non-medical circumcision (i.e. traditional circumcision) to 
VMMC (Shisana et al., 2014). 
Moreover, most studies have been conducted either in Uganda or Kenya. However, South Africa still 
experiences a lack of knowledge in this area of research. Thus, this study looks at South Africa 
specifically, a country with the highest HIV prevalence in the world, but also the country in sub-Saharan 
Africa that has reached the highest number of VMMC to date. Furthermore, most of these studies are 
conducted on a small scale. The current study uses a nationally representative survey, meaning that the 
results are generalisable to the entire black South African male population. Finally, the above studies 
have looked at condom use at last sex which does not tell us about the consistency of condom use. 
Hence, this study will focus on consistent condom use rather than condom use at last sex.  
 
2.2  Theoretical Framework 
The first theory used to inform this study is the Risk Compensation Theory. However, due to the fact 
that this theory does not account for the effect of sociodemographic factors on behaviour change, 
components of the Health Belief Model (HBM) were adapted to provide an explicit connection of the 
relationship between male circumcision and consistent condom use among sexually active South 
African men. 
The Risk Compensation Theory was first formulated by Peltzman in 1975 to explain the observed 
increased risks that emerged as a result of the introduction of compulsory motor vehicle safety 
regulation laws in the United States (Pinkerton, 2001). After almost a decade after the introduction of 
the Federal motor vehicle safety standards, Pelzman set to evaluate whether these safety standards had 
indeed improved road safety as predicted (Hedlund, 2000).  Taking an economic perspective, Peltzman 
postulated that individuals are rational economic consumers who have their own best interest at heart. 
He believed that if one has an abundance of something they will exchange the excess for something 
else they desire (Hedlund, 2000). In the context of road safety, Peltzman suggested that if cars were 
made to be safer than needed, individuals would be more likely to drive faster than they usually would 
if cars were not as safe, trading safety for time (Hedlund, 2000).  
To test his theory, Pelzman conducted an econometric analysis of the effects of the Federal motor 
vehicle safety standards on road safety. Upon his findings, he concluded that the safety measures which 
were put in place were not as effective as had hoped. Rather, what he found was that while these safety 
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standards protected motor vehicle occupants, pedestrians were placed at an increased risk of death, 
deeming the laws to be counterproductive, as deaths on the roads did not necessarily decrease (Hedlund, 
2000). Based on these observations, the Risk Compensation Theory can be described as a theory that 
put forward that individuals are more likely to engage in an increased risky behaviour in response to a 
perceived risk reduction, following an intervention (Westercamp et al., 2014).  
Most of the earliest research on risk compensation focused on road safety. In this area of research, it 
has been argued that adding safety features to cars, such as air bags, anti-lock brakes, seatbelts and 
warning systems encourages people to be less cautious of road safety measures. Thus, people will act 
in a riskier manner which places both the driver and other road users at risk (Thompson et al., 2001). 
This reckless driving on the roads is caused by the fact that drivers feel adequately protected by the 
vehicle’s safety features. While drivers may indeed be protected, it has however been argued that this 
lower perception of risk that increases reckless driving nullifies the protection which the motor vehicle 
safety features are designed to provide, by increasing accidents on the roads (Thompson et al., 2001).  
In recent years, the Risk Compensation Theory has also gained its popularity in HIV prevention and 
health behaviour research. In this area of inquiry, researchers use this theory to understand how 
individuals imagine their own risk, particularly in the context of increasingly available biomedical 
interventions that are used to reduce their risk of acquiring HIV infections (Eaton et al., 2007). Some 
researchers have argued that the introduction of HIV prevention interventions, such as vaccines, 
microbicides, antiretroviral (ARV) medications, and VMMC have the potential to lower individuals’ 
perceptions of risk. This in turn may alter their risk-related behaviours and threaten the potential benefits 
that HIV prevention interventions sought to provide (Eaton et al., 2007).  
As such, evidence from studies that looked at HIV vaccines indicated that if people were to receive a 
HIV vaccine their risky behaviours associated with HIV infections would increase. Findings from a 
cross-sectional study conducted among adults revealed that nearly 25% of the study participants 
indicated a greater likelihood of engaging in HIV-risky behaviour if they were to be vaccinated against 
HIV (Crosby et al., 2006). Similarly, a longitudinal study by Chesney and colleagues (1997) noted an 
increase in risky behaviour in participants who hoped that the vaccine would protect them from HIV 
infections. In this study, higher-risk behaviours were seen among participants who were younger and 
had multiple sexual partners (Chesney et al., 1997). 
As well as HIV vaccines, the Risk Compensation Theory has also been applied in other areas such as 
contraceptives, pre-exposure prophylaxis (PrEP) and VMMC. For instance, a study that was looking at 
whether providing women with cost-free contraception was associated with an increase in the number 
of sexual partners and frequency of intercourse over time, found little evidence to support concerns of 
increased sexual risk-taking behaviours following access to cost-free contraception (Secura et al., 
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2014). Similarly, a longitudinal analysis of the sexual behaviour of heterosexual participants receiving 
PrEP for HIV prevention concluded that receiving the treatment did not result in significant changes in 
risky sexual behaviour for heterosexual couples (Mugwanya et al., 2013). 
Although various studies have used this theory to explain the potential behaviour change after an 
intervention, a question that is still of concern for all partially protective HIV prevention strategies is 
whether individuals will engage in an increased risky behaviour due to a false sense of protection. Like 
the above literature on risk compensation, this current study aimed at investigating whether being 
circumcised encouraged unsafe sexual practices – specifically, a lack of consistent condom use.  
While acknowledging that the Risk Compensation Theory adequately explains why individuals might 
modify their behaviour as a result of a lower perceived risk due to an intervention, this theory does not, 
take into account the effects of demographic and socioeconomic factors on behaviour change. To this 
effect, this study consolidated the HBM with the Risk Compensation Theory to improve the theory’s 
ability to explain the association between circumcision status and consistent condom use.  
The HBM is a widely used conceptual framework which was first developed in the 1950s by social 
psychologists, Hochbaum, Rosenstock, and Kegels. These psychologists worked in the U.S. Public 
Health Services and attempted to explain and predict health related behaviours (Glanz et al., 2008). 
Specifically, the psychologists were baffled by the lack of interest people were showing towards free 
health screening programmes for tuberculosis (TB) (Glanz et al., 2008). In trying to understand why 
people failed to participate in these programmes, these social psychologists developed six fundamental 
constructs which were deeply rooted in two learning theories, the Stimulus Response Theory and 
Cognitive Theory (Glanz et al., 2008). These constructs included perceived susceptibility, perceived 
severity, perceived benefits and perceived barriers to a behaviour, cues to action, and self-efficacy. The 
last two constructs were initially not part of the constructs developed in the 1950s but were later 
included in the model to give a more comprehensive understanding of behaviour change (Glanz et al., 
2008). By using these constructs, the model hypothesises that health behaviours can be predicted, and 
accurate interventions can be developed, to help promote healthy behavioural changes. The idea is that 
if individuals regard themselves as being susceptible to a condition, belief that the condition could lead 
to a serious consequence if not dealt with. Furthermore, belief that taking an action will yield positive 
outcomes by reducing either their susceptibility to or severity of the condition, and belief that the 
expected benefits of taking an action outweigh the barriers to the action then individuals are more likely 
to take a positive health action which they believe will reduce their risk (Glanz et al., 2008). The model’s 
main assumption is that individuals’ characteristics, their environment, and previous experiences shape 
their perception to risks and this has an influence on the health action which they take (Keetile et al., 
2014).  
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Apart from the initial TB screening programme, which the HBM was developed for, the HBM has since 
been applied to a wide range of behavioural change research and intervention programmes. This has 
specifically been applied to sexual and reproductive health research to predict the likelihood that 
individuals will use health services, and in HIV/AIDS research (Zhao et al., 2012). For instance, a study 
that investigated factors which affected condom use among South African university students found 
perceived barriers to be significantly associated with increasing age and reduced condom use intentions, 
while perceived susceptibility found to be associated with past condom use. Also, higher self-efficacy 
was positively associated with using condoms in the past and intending to use condoms in the future 
(Peltzer, 2000). In another study, trying to assess whether perceived susceptibility of pregnancy 
encouraged adolescents and young adult women to use oral contraceptives or condoms, the authors 
found that after adjusting for other factors the risk of pregnancy was positively associated with using 
both oral contraceptives and condom use. However, this association was not significant (Rahman et al., 
2013). The study concluded that perceived susceptibility to pregnancy did not influence the use of any 
birth control methods (Rahman et al., 2013). 
While this model appropriately explains health behaviour change, it does not capture the effects of 
interventions on health-related behaviours. This is because rather than explain behaviour that results 
from the introduction of an intervention, the HBM is often used as a guide to developing health 
interventions (Glanz et al., 2008).  This, therefore, means that the current study cannot solely rely on 
the model to inform this study due to this limitation, hence the need to consolidate both theories 
mentioned above.  
This study has only used three constructs from the HBM - the modifying factors, perceived 
susceptibility, and behaviour action. This study also merges them to the constructs from the Risk 
Compensation Theory - the intervention, perceived risk, and behaviour outcome. By doing this, this 
study can give a more comprehensive link between male circumcision and consistent condom use while 
also taking into account socio-demographic factors and perceived risk of HIV, which are believed to 
have an effect on the relationship which this study attempts to investigate. 
 
2.3  Conceptual Framework 
This study adapts and modifies the Risk Compensation Theory together with the HBM to investigate 
whether circumcision is a significant predictor of consistent condom use among sexually active men in 
South Africa. By drawing from both the Risk Compensation Theory and the HBM this study recognises 
the effect of socio-demographic factors on circumcision status, which further indirectly influences and 
is influenced by the perceived risk of HIV. Perceived HIV risk is shown by the dotted lines in Figure 1 
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to indicate that it is not the main focus of the study (not the main independent variable). However, it is 
on the causal pathway and it has a direct effect on consistent condom use. Furthermore, both socio-
demographic factors and male circumcision status indirectly influence consistent condom use, which is 
the outcome of this study.  
From the conceptual framework below, the graphical depiction in Figure 1 shows the link between 
background factors, which have a direct influence on circumcision status and an indirect influence on 
consistent condom use. This is because evidence from previous literature conducted in sub-Saharan 
Africa shows that older men (20 years and older), men from urban dwellings, men with secondary or 
higher education, those with professional occupations and men from the richest wealth quintile are more 
likely to be circumcised (Tram et al., 2014; Keetile et al.; 2014; Lau et al., 2015).  Furthermore, literature 
based in South Africa found circumcision prevalence to be higher in two provinces, namely Limpopo 
and Eastern Cape, than in any of the other South African provinces (Peltzer et al., 2014). Also, among 
South African occupants, circumcision was found to be strongly associated with being older than 50 
(Connolly et al., 2008). This might be since most men in South Africa are circumcised after their 17th 
birthday, with the median age at circumcision being 18 years amongst black males. Furthermore, 
speaking Sepedi and IsiXhosa were strongly associated with circumcision and this is because most 
Sepedi speakers originate from Limpopo, while Xhosa speakers originate from the Eastern Cape. Both 
these provinces are known to practise traditional male circumcision (Connolly et al., 2008). 
Additionally, being from rural South Africa was associated with being circumcised compared to those 
from urban areas (Connolly et al., 2008). 
Not only do individual socio-demographic factors influence the decision to be circumcised or not, but 
literature has also found an indirect association between background factors and condom use 
behaviours. Studies in South Africa and Botswana show that being young, single, a male, and African, 
leaving in an urban area, being a student and having grade 12 or higher education were all positively 
associated with using condoms (Chandran et al., 2012; Ngome, 2016). However, perceived risk of HIV 
infection was negatively associated with consistent condom use among adolescents in Botswana 
(Ngome, 2016).  
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Figure 1: Conceptual Framework of Consistent Condom Use among South Africa Males 
 
 
2.4  Hypotheses  
The following hypotheses will be tested at the 0.05 significance level:  
H0: Circumcised men are less likely to consistently use condoms. 
H1: Circumcised men are more likely to consistently use condoms.   
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CHAPTER 3: METHODOLOGY 
3.1  Study Design 
This study has employed a quantitative approach, using a cross-sectional study design. The analysis 
was done using nationally representative cross-sectional secondary data drawn from the Third National 
HIV Communication Survey (NCS), conducted in 2012. This study design was selected due to its cost 
and time efficiency, and because the NCS dataset included all variables required to test the research 
hypotheses and answer the research questions. 
 
3.2  Data Source 
The 2012 NCS was conducted in collaboration with the Johns Hopkins Health and Education in South 
Africa (JHHESA), LoveLife and Soul City. The survey was funded by the Department of Health, 
USAID through the President’s Emergency Plan for AIDS Relief (PEPFAR) and the Global Fund. 
Health and Development Africa (HDA) managed the survey, while the Johns Hopkins Bloomberg 
School of Public Health Centre for Communication Programmes (JHU-CCP) provided technical 
support and oversight at all stages of the study. Data were gathered by the Freshly Grounds Insights 
(FGI) who used the FGI’s unique mobile electronic data collection platform (Johnson et al., 2013). 
Using a multistage cluster sampling approach, the survey was conducted in all nine provinces of South 
Africa. Data was representative of people aged between 16-55 years across all population groups. The 
multi-stage cluster sampling approach involved three stages from which a sample of 400 primary 
sampling units (PSUs) were drawn (Johnson et al., 2013). The first stage involved making Statistics 
South Africa’s sub-places the PSUs. The country was stratified into nine provinces, with the sample 
size matching the population size in each province. Within each province, the probability of a PSU 
being selected was proportional to the number of individuals in each sub-place. An initial sub-place was 
randomly selected from each province, and within each selected province additional sub-places were 
selected. This led to the 400 PSUs being selected (Johnson et al., 2013). 
Using a systematic sampling approach, the second stage involved sampling the number of households 
within each PSU. The sampled households were calculated proportional to the size of the population of 
each PSU. Within each PSU, sampling intervals were calculated and random selection was used to 
select the starting point (Johnson et al., 2013). 
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The third and final stage involved sampling eligible respondents who were household residents aged 
between 16 and 55 years who spent at least 4 nights a week at the household. One eligible respondent 
per household was randomly selected to be interviewed in their home by a trained interviewer of the 
same sex, using structured questionnaires. In total, approximately 10 000 respondents in all provinces 
of South Africa were interviewed between February and May 2012 and the survey produced a response 
rate of 83%. To ensure that the survey sample was representative of the South African population, 
survey weights were verified using the Statistics South Africa 2007 Community Survey (Johnson et al., 
2013).  
 
3.3  Study Population 
The population of interest for this study was South African males aged 16-55 years who were 
interviewed in the survey. Specifically, the study population was limited to single black men who 
reported to ever being sexually active. For this study, sexually active men were defined as those men 
who have ever had sexual intercourse in their lifetime. Single men were defined as those who were 
either never married and were not cohabiting with their sexual partners at the time of the survey, and 
those who were widowed or divorced. This inclusion criterion of the study participants results from the 
fact that in South Africa sexual contact is the main mode of HIV transmission. This has led to the 
adoption of HIV prevention interventions, such as condoms and VMMC. Furthermore, literature has 
shown that HIV prevalence is primarily high among black people compared to any other racial groups 
in the country (Shisana et al., 2014). While condom use in marriage or cohabiting partnerships is rare 
and shunned upon, literature has revealed that people who have never been married are more likely to 
engage in risky sexual behaviours, such as having multiple sexual partners, compared to married people 
(Maharaj et al., 2005; Balekang et al., 2016). The above makes the current study population the most at 
risk of HIV infections. 
 
3.4  Sample Size 
The survey sample included 4 065 men aged 16-55 years old. However, this study was limited to a 
sample population of 1 899 who met the inclusion criteria (being single, black, sexually active men). 
The current study population is representative of 5 975 831 single, black, and sexually active men in 
South Africa between the ages of 16 to 55 years. 
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3.5  Questionnaire Design 
The questionnaire for the 2012 NCS was developed in consultation with CMT, HDA, JHHESA, JHU-
CCP, LoveLife and Soul City. This questionnaire was structured and it included a series of 24 questions 
which covered socio-demographic characteristics, exposure to various HIV communication 
programmes, and indicators of HIV and AIDS knowledge, attitudes and behaviour. The questionnaire 
was first piloted in Gauteng, KwaZulu-Natal and Eastern Cape. Thereafter, is was adjusted to be easily 
understood by both researchers and respondents alike. The final questionnaire was translated from 
English into the 10 other official languages in South Africa. Interviews lasted 1.5 hours on average and 
were conducted in the respondent’s preferred language. With a Cronbach alpha of 0.853, the survey 
was deemed reliable and validity was ensured by conducting a 10% validity check (Johnson et al., 
2013).  
 
3.6  Study Variables 
The variables which have been selected for this study were chosen with the guidance from the 
theoretical frameworks underpinning this study, as well as from previous literature which has been 
reviewed. According to previous literature, the selected socio-demographic factors have been found to 
have a direct influence on male circumcision status and perceived risk of HIV. For both frameworks, 
the Risk Compensation Model and the HBM, perceived risk or susceptibility to an illness determines 
whether one takes an action to prevent the illness. In this case, the study tried to determine whether one 
would use condoms consistently to avoid HIV infection when they are circumcised. 
3.6.1  Dependent Variable 
The dependent variable for this study is self-reported consistent condom use with the most recent sexual 
partner. In the survey, the question that was used to measure consistent condom is “when you have sex 
with this person (most recent sexual partner), how often do you use a condom?” The possible answers 
to this question were “never”, “hardly never”, “some of the time”, “most of the time” and “always”. For 
the purpose of this study, consistent condom use was categorised into two categories, and these included 
“0” = Inconsistent (combining use a condom never, hardly never, some of the time and most of the 
time) and “1”= consistent (always use a condom). This was done because previous literature that used 
this variable with more than two categories did not find a significant difference in the results (Moyo et 
al., 2008). 
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3.6.2  Main Independent Variable 
The main independent variable is circumcision status, which has a binary outcome of ‘No” or ‘Yes’ to 
the question “Are you circumcised?”. This variable was categorised as uncircumcised (0) and 
circumcised (1).  
3.6.3  Intervening Variable 
Perceived HIV risk is categorised into three categories which include; (0) will not get infected, (1) will 
get infected and, (2) already HIV positive. This variable was included in this study as previous literature 
has established its effect on health seeking behaviours and HIV preventative measures such as condom 
use (Prata et al., 2006). Furthermore, in both the Risk Compensation Theory and the HBM, perceived 
risk is one of the most important predictor of behaviour change. In the current study, this is consistent 
condom use. Additionally, perceived risk to HIV has also been linked to circumcision, with literature 
showing that men who perceive themselves to be at risk of getting infected with HIV and other sexually 
transmitted infections wanting to be circumcised (WHO/UNAIDS, 2007). 
3.6.4  Control Variables 
Evidence shows that the knowledge and skills one attains through education may increase their health 
literacy and make them more receptive to health education messages, such as the importance of using 
condoms to prevent HIV infections (Kipping et al., 2014). Having an education, being employed and 
having a higher socioeconomic status are also linked to better health and the utilisation of health services 
(Harris et al., 2011). In South Africa, literature shows that people who reported better health and know 
their health status have higher education, are employed and lived in urban areas (Peltzer et al., 2009; 
Van der Hoeven et al., 2012). Likewise, educational attainment has been found to be related to lower 
sexual risk taking. A study conducted in rural South Africa revealed that young people currently 
attending school were less likely to have a higher number of sexual partners, a larger age gap between 
their partners and were more likely to use condoms compared to those were not attending school 
(Hargreaves et al., 2008). A study conducted in four sub-Saharan African countries also found a strong 
relationship between wealth status and condom use, with young people from wealthy households 
reporting condom use more than those from poorer households (Madise et al., 2007). The younger age 
group is also significantly associated with using condoms since young people are more likely to be 
exposed to information and interventions relating to HIV prevention, as they are more likely to still be 
in school (Maticka-Tyndale, 2012).  
On the other hand, literature shows that people who live in rural areas are mostly burdened by social 
ills such as high unemployment rates, lower educational attainment, and poverty, explaining their poor 
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health and health seeking behaviours compared to those from urban areas (Peltzer et al., 2009). The 
South African National HIV Prevalence, Incidence and Behaviour Survey found that residents from 
rural areas had higher HIV prevalence compared to urban residents (Shisana et al., 2014). Also, 
variations of HIV prevalence between provinces were shown. Kwa-Zulu Natal, Mpumalanga, Free 
State, and the North West have the highest HIV prevalence in the country (Shisana et al., 2014). 
The above indicates the importance of controlling for socio-demographic characteristics of individual 
participants. Therefore, for this study, age, province of residence and type of place of residence, 
education, occupation status and socioeconomic status were controlled for. 
This study acknowledges that while youth in South Africa are broadly classified as those between 14-
35 years, due to the lack of differences between the age groups reported in five-year age groups, age 
was categorised into two categories, those between (0) 16-24 years and those between (1) 25-55 years 
(StatsSA, 2013).  Province of residence included all nine South African provinces. These are Kwa-Zulu 
Natal, Eastern Cape, Free State, Gauteng, Limpopo, Mpumalanga, North West, Northern Cape and 
Western Cape. Type of place of residence was categorised as (0) rural and (1) urban. This study also 
controlled for, education. This variable was categorised into (0) primary/no education (combining no 
schooling and primary education due to small sample size among those with no schooling), (1) 
secondary (combining up to grade 11 and matric) and (2) tertiary education. Occupation status was 
categorised as (0) unemployed, (1) employed and (2) student. In the survey, socio-economic status was 
derived from the respondent’s household items using it as a measure of living standards (Johnson et al., 
2013). In this study, socio-economic status was categorised as low (0), middle (1) and high (2). 
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Table 1: Variables used in the Study 
 
 
3.7  Ethical Issues  
This study used secondary analysis of available data. Prior to conducting the survey, ethical approval 
was obtained from the University of the Witwatersrand’s Human Research Ethics Committee (Non-
medical) and from the Institutional Review Board of the Johns Hopkins University Bloomberg School 
of Public Health. Informed consent forms were provided to each participant in their home language, 
and for those respondents who were younger than 18 years, informed consent was sought from the 
Variable Definitions Variable codes and Categories 
Dependent Variables
Consistent Condom Use 0 = Inconsistent
1 = Consistent
Main Independent Variable
Circumcision Status 0 = Uncircumcised
1 = Circumcised
Intervening Variable
Perceived HIV Risk 0 = Will not get infected
1 = Will get infected
2 = Already HIV positive
Background / Control Variables
Age 0 = 16-24
1 = 25-55
Province 0 = Eastern Cape
1 = Free State
2 = Gauteng
3 = Kwa-Zulu Natal
4 = Limpopo
5 = Mpumalanga
6 = North West
7 = Northern Cape
8 = Western Cape.
Place of Residence 0 = Rural
1 = Urban
Education 0 = Primary/No education
1 = Secondary education  
2 = Tertiary education
Occupation Status 0 = Unemployed
1 = Employed
2 = Student
Socio-economic Status 0 = Low
1 = Middle
2 = High
Current occupation status
Socio-economic status scale
Table 1: Variables used in the study
Current province of residence
Local or settlement type
Highest level of education 
completed
Perceived risk of getting infected 
with HIV.
Respondent’s current age 
category
How often do you use a condom 
when you have sex?
Are you circumcised?
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respondent and from a parent or guardian.  Furthermore, confidentiality of respondent’s information 
and anonymity of respondents was maintained using unique identifying numbers (Johnson et al., 2013). 
Permission to use the 2012 NCS dataset was granted by the NCS Steering Committee. 
 
3.8  Data Management 
The management of the data was carried out using STATA version 14. Variables used in this study 
were recoded and new variables were computed to match those in Table 1 above. Furthermore, weights 
were applied to control for the effect of non-response, over- and under-sampling. In addition, model 
fitting was carried out and multicollinearity tested. The variables used in this study were independent 
of each other. STATA output is presented in appendix A.  
 
3.9  Data Analysis 
This study was analysed in three stages, according to the study objectives, while excluding missing 
cases. 
Objective 1: To describe the levels and patterns of male circumcision and consistent condom use 
among sexually active men in South Africa. 
Univariate and bivariate analysis were computed to address objective one of the study. For the 
univariate analysis, descriptive statistics were computed. Percentage and frequency distributions to 
describe the levels of male circumcision and consistent condom use in South Africa were used. Other 
selected variables were also described. The bivariate analysis was computed using cross-tabulations to 
analyse the patterns of male circumcision and consistent condom use by selected socio-demographic 
characteristics. Association between categorical variables was examined using a Pearson’s Chi-square 
test. The estimates were considered statistically significant at p<0.05. 
The Chi-square equation is: 
χ2 = ∑ ((O - E)2 / E)                                           
(Lancaster et al., 2005) 
Where;  
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χ2 = Chi-square 
 ∑ = Summation 
 O = Observed values 
 E = Expected values 
 
Objective 2: To examine the socio-demographic factors that influence male circumcision in South 
Africa. 
To examine which factors influence male circumcision in South Africa, a multivariate analysis was 
conducted using a binomial logistic regression model. The outcome variable, male circumcision status, 
is a nominal binary variable. The outcome variable only has two categories, which is one of the 
assumptions of using a binomial logistic regression model. The two categories for this variable were 
coded as (0) uncircumcised (reference category) and (1) circumcised. A binomial logistic regression 
estimates the probability that an event will occur. This, therefore, means that the results are presented 
as odds ratios.  
The analysis of objective 2 was computed in two stages. The first stage was the unadjusted or crude 
odds ratio model, and the second was an adjusted odds ratio model. Unadjusted odds ratios mean that 
the results have not been adjusted for the effect of other confounding factors (Sedgwick; 2013). 
Confounding factors are those factors that have the potential to affect the association between the 
dependent and the independent variables if not controlled for, yielding a false association (Szumilas, 
2010). On the other hand, adjusted odds ratios have been adjusted for potential confounders. This means 
that the association between the dependent and independent variables were examined simultaneously 
with other variable or confounders (Sedgwick; 2013). 
Therefore, the binomial logistic regression equation is: 
Ln (Y*j) = ln [(Pi) / (1-Pj)] = aj + (β1X1 + β2X2 +… βpXp)                   
(Hosmer et al., 2004) 
Where;  
ln [(Pi) / (1-Pj)] = outcome variable 
 a = intercept 
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 β = regression coefficient 
 X = independent variable. 
The results of the binomial logistic regression were expressed as odds ratios (OR) with a 95% 
confidence interval (CI). Estimates were considered statistically significant at p<0.05.  
 
Objective 3: To examine the association between male circumcision and consistent condom use 
among sexually active men in South Africa, while controlling for socio-demographic factors.  
To examine whether male circumcision is a significant predictor of consistent condom use a 
multivariate analysis was conducted using a binomial logistic regression model, while controlling for 
the effect of socio-demographic factors. This is because the outcome of the study (consistent condom 
use) is a nominal binary variable. The categories for this variable were coded as (0) inconsistent 
(reference category) and (1) consistent. The results were also presented as unadjusted and adjusted odds 
ratios. 
The results of this binomial logistic regression were also expressed as odds ratio (OR) with a 95% 
confidence interval (CI). The estimates were considered statistically significant at p<0.05.  
  
3.10  Limitations 
Since this study used self-reported cross-sectional data recall bias and social desirability bias among 
respondents for some of the sexual behaviour questions may affect the study results. However, it is the 
hope of this study that this will not influence the results too much since the survey questionnaire 
controlled for this. Nevertheless, the results of this study should be interpreted with caution. 
Furthermore, because cross-sectional data is collected at one point in time, the sequence of events 
cannot be determined meaning that causal relationship cannot be inferred. Therefore, the interpretation 
of the findings are limited to associations between the variables - rather than cause and effect 
relationships. Finally, while only VMMC has been found to reduce the risk of acquiring HIV in men, 
this study used male circumcision as a general term and did not differentiate between medical or 
traditional circumcision. This may, therefore, affect how the results are interpreted. Caution needs to be 
applied when interpreting the results. 
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CHAPTER 4: RESULTS 
In this chapter, the results of this study are presented. 
 
4.1  Descriptive Characteristics of the Study Population 
Only 40.8% of the men reported to being consistent users of condoms, while the rest remained 
inconsistent condom users (Table 2). Furthermore, just under two thirds of the men were circumcised 
(61.5%), while 38.5% were not circumcised. Among those who were circumcised, the average age at 
circumcision was 16 years and majority (90.3%) reported to being fully circumcised and for most 
(56.1%) this procedure was performed by a traditional circumciser. When asked about their perceived 
risk of getting infected with HIV the majority (73%) of the participants reported that they would not get 
infected, while 4% were already HIV positive. Additionally, most men (60.8%) were aged between 25-
55 years compared to those in their youth (16-24). Most men were either from Gauteng (28.9%) or 
Kwa-Zulu Natal (23.6%), and 1.2% were from the Northern Cape. Over two thirds (68.1%) of the 
sample were from urban areas, with only 31.9% from rural areas. The majority (76.4%) had at least a 
secondary education and 14.0% had a tertiary education. More than half of the men (50.9%) were 
currently unemployed, while the remainder were either employed (35.5%) or students (13.6%). Also, 
30.9% of the men were from a household with a low socioeconomic status, while 29.7% reported to 
belonging to a household with a high socio-economic status. 
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Table 2: Frequency and Percentage Distributions of Sample Characteristics 
 
VARIABLES FREQUENCY (n) PERCENTAGE (%)
Consistent Condom Use
inconsistent 823 59.2
consistent 568 40.8
Total 1 391 100
Male Circumcision
uncircumcised 694 38.5
circumcised 1 110 61.5
Total 1 804 100
Perceived HIV Risk
will not get infected 1 292 73.0
will get infected 402 22.7
already HIV positive 76 4.3
Total 1 770 100
Age
16-24 744 39.2
25-55 1 155 60.8
Total 1 899 100
Province
Eastern Cape 211 11.1
Free State 112 5.9
Gauteng 549 28.9
Kwa-Zulu Natal 448 23.6
Limpopo 160 8.4
Mpumalanga 116 6.1
North West 140 7.4
Northern Cape 22 1.2
Western Cape 141 7.4
Total 1 899 100
Place of Residence
rural 605 31.9
urban 1 294 68.1
Total 1 899 100
Education
primary/no education 183 9.7
secondary education 1 446 76.4
tertiary education 264 14.0
Total 1 893 100
Occupation Status
unemployed 944 50.9
employed 658 35.5
student 252 13.6
Total 1 854 100
Socio-economic Status
low 587 30.9
medium 749 39.4
high 563 29.7
Total 1 899 100
Table 2: Frequency and Percentage Distributions of Sample Characteristics
Note: Inconsistencies in the total number for all the above variables is due 
to missing cases
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4.2  Bivariate Analysis 
All of the socio-demographic factors, including perceived HIV risk, were significantly associated with 
male circumcision status; except for occupation status (p = 0.418) (Table 3). With regards to perceived 
risk to HIV, a significant percentage (75.8%) of men who reported that they would not get infected with 
HIV were circumcised. Of those participants aged 16-24 years 37.5% were circumcised; whilst amongst 
those aged 25-55 years 62.5% were circumcised. A considerable percentage of circumcised men were 
from Gauteng (28.7%); followed by those from the Eastern Cape (16.5%). Men from urban areas 
(69.5%) compared to those from rural areas (30.5%) were more likely to be circumcised. Furthermore, 
circumcision was higher among men with secondary education (75.5%) compared to those of other 
educational statuses. The majority of unemployed men (51.3%) were circumcised, while a higher 
percentage of men from a middle socioeconomic household (40.8%) were circumcised. 
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Table 3: Percentage Distribution of Perceived HIV Risk and Socio-Demographic Characteristics of 
Male Circumcision Status 
 
 
 
Chi2 p-value
n (%) n (%)
Perceived HIV Risk* 0.002
will not get infected 447 (68.2) 792 (75.8)
will get infected 178 (27.2) 209 (20.0)
already HIV positive 30 (4.6) 44 (4.2)
Age* 0.033
16-24 295 (42.5) 416 (37.5)
25-55 399 (57.5) 694 (62.5)
Province* 0.000
Eastern Cape 22 (3.2) 183 (16.5)
Free State 44 (6.3) 65 (5.9)
Gauteng 185 (26.7) 318 (28.7)
Kwa-Zulu Natal 277 (39.9) 163 (14.7)
Limpopo 28 (4.0) 130 (11.7)
Mpumalanga 39 (5.6) 71 (6.4)
North West 73 (10.5) 53 (4.8)
Northern Cape 6 (0.9) 15 (1.4)
Western Cape 20 (2.9) 112 (10.1)
Place of Residence* 0.035
rural 245 (35.3) 339 (30.5)
urban 449 (64.7) 771 (69.5)
Education* 0.000
primary/no education 83 (12.0) 85 (7.7)
secondary education 541 (78.4) 837 (75.5)
tertiary education 66 (9.6) 186 (16.8)
Occupation Status 0.418
unemployed 341 (50.6) 559 (51.3)
employed 229 (34.0) 386 (35.5)
student 104 (15.4) 144 (13.2)
Socio-economic Status* 0.008
low 241 (34.7) 312 (28.1)
middle 270 (38.9) 453 (40.8)
high 183 (26.4) 345 (31.1)
CHI2 statistically significant at p<0.05*
VARIABLES
MALE CIRCUMCISION STATUS
CircumcisedUncircumcised
Table 3: Percentage distribution of perceived  HIV risk and  socio-demographic 
characteristics by male circumcision status
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As can be seen from Table 4 below, most variables were significantly associated with consistent 
condom use - except for circumcision status and province. The table shows that just under two thirds of 
circumcised men (62.6%) were consistent condom users, while 37.4% did not use condoms 
consistently. Furthermore, most (77.3%) of those who believed that they would not get infected with 
HIV reported being consistent condom users, while 3.5% of those who were already living with HIV 
were consistent condom users.  
Among those who reported using condoms consistently, 46.5% were aged between 16-24 years and 
53.5% were between 25-55 years. Just under a third (29.2%) of men from the Gauteng Province reported 
consistent condom use, followed by those from Kwa-Zulu Natal (26.2%). The province that had the 
lowest percentage of consistent condom users (1.1%) were from the Northern Cape. Furthermore, the 
clear majority of men (73.4%) from urban areas reported consistent condom use, while only 26.6% of 
men from the rural areas were consistent condom users. 
Among those with primary or no education 3.9% were consistent condom users. For those with 
secondary education the majority (81.3%) were consistent condom users, while only 14.8% of those 
with tertiary education reported using condoms consistently. Just below half of unemployed men 
(47.3%) reported using condoms consistently, followed by those who were currently employed (34.9%). 
Less than half (44.4%) of men from the middle socioeconomic household were consistent condom 
users, followed by those from a household with a high socioeconomic status (30.3%). 
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Table 4: Percentage Distribution of Circumcision Status, Perceived HIV Risk and Socio-
Demographic Characteristics by Consistent Condom Use 
 
 
Chi2 p-value
n (%)
Circumcision Status  0.140
uncircumcised 207 (37.4)
circumcised 347 (62.6)
Perceived HIV Risk* 0.000
will not get infected 422 (77.3)
will get infected 105 (19.2)
already HIV positive 19 (3.5)
Age* 0.036
16-24 264 (46.5)
25-55 304 (53.5)
Province 0.173
Eastern Cape 72 (12.7)
Free State 30 (5.3)
Gauteng 166 (29.2)
Kwa-Zulu Natal 149 (26.2)
Limpopo 29 (5.1)
Mpumalanga 37 (6.5)
North West 36 (6.3)
Northern Cape 6 (1.1)
Western Cape 43 (7.6)
Place of Residence* 0.000
rural 151 (26.6)
urban 417 (73.4)
Education* 0.002
primary/no education 22 (3.9)
secondary education 461 (81.3)
tertiary education 84 (14.8)
Occupation Status* 0.016
unemployed 266 (47.3)
employed 196 (34.9)
student 100 (17.8)
Socio-economic Status* 0.000
low 144 (25.4)
middle 252 (44.4)
high 172 (30.3)
CHI2 statistically significant at p<0.05*
Table 4: Percentage distribution of  circumcision status, perceived 
HIV risk and socio-demographic characteristics by consistent 
condom use
VARIABLES
Consistent condom use
35 
 
Table 5 below presents the patterns of consistent condom use by selected characteristics, while 
controlling for the province of residence. Among the circumcised men, consistent condom use was 
higher for men who lived in the Eastern Cape (91.7%), Limpopo (89.7%), and the Western Cape 
(84.6%). Of the men who reported that they would get infected with HIV, most who reported consistent 
condom use were from the Eastern Cape (22.9%), followed by those from Kwa-Zulu Natal (25.0%) and 
Gauteng (21.4%).  
Over two thirds of the men who reported consistent condom use in the Northern Cape (66.7%), and 
over half in Limpopo (58.6%), North West (58.3%) and the Free State (56.7%) were aged 16-24 years. 
On the other hand, 62.8% of men in the Western Cape, 59.5% of men in Mpumalanga, and 59.1% in 
Kwa-Zulu natal who reported consistent condom use, were men aged 25-55 years. Rural Gauteng had 
the least number of men (1.8%) who reported consistent condom use compared to men from rural areas 
in other provinces. On the other hand, the majority of men from urban areas in Gauteng reported 
consistent condom use (98.2%), followed by those in the Free State (83.3%) and the Eastern Cape 
(73.6%). 
Consistent condom use was higher among men with secondary education in all the provinces. Overall, 
unemployed men had a higher probability of using condoms consistently compared to those who were 
either employed or still students. When looking at individual provinces, by unemployed men, a higher 
percentage (60.0%) of those from North West reported to using condoms consistently compared to the 
other provinces. When looking at socioeeconomic status, men from a household with a middle socio-
economic status reported consistent condom use more compared to those belonging to a household with 
a low or high socio-economic status. A higher percentage (73.3%) of men from the middle-income 
homes in the Free State were consistent condom users, compared to men from other provinces. 
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Table 5: Frequency and Percentage Distribution of Consistent Condom Use by Province 
 
 
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Male Circumcision
uncircumcised 6 (8.3) 12 (40) 47 (29.6) 93 (62.8) 3 (10.3) 15 (41.7) 24 (68.6) 1 (16.7) 6 (15.4)
circumcised 66 (91.7) 18 (60) 112 (70.4) 55 (37.2) 26 (89.7) 21 (58.3) 11 (31.4) 5 (83.3) 33 (84.6)
Perceived HIV Risk
will not get infected 52 (74.3) 25 (83.3) 112 (72.7) 109 (73.7) 25 (89.3) 29 (85.3) 27 (79.4) 6 (100) 37 (88.1)
will get infected 16 (22.9) 4 (13.3) 33 (21.4) 37 (25.0) 1 (3.6) 5 (14.7) 6 (17.7) 0 (0.0) 3 (7.1)
already HIV positive 2 (2.9) 1 (3.3) 9 (5.8) 2 (1.4) 2 (7.1) 0 (0.0) 1 (2.9) 0 (0.0) 2 (4.8)
Age
16-24 35 (48.6) 17 (56.7) 78 (47.0) 61 (40.9) 17 (58.6) 15 (40.5) 21 (58.3) 4 (66.7) 16 (37.2)
25-55 37 (51.4) 13 (43.3) 88 (53.0) 88 (59.1) 12 (41.4) 22 (59.5) 15 (41.7) 2 (33.3) 27 (62.8)
Place of Residence
rural 19 (26.4) 5 (16.7) 3 (1.8) 46 (30.9) 29 (100) 20 (54.1) 23 (63.9) 6 (100) 0 (0.0)
urban 53 (73.6) 25 (83.3) 163 (98.2) 103 (69.1) 0 (0.0) 17 (46.0) 13 (36.1) 0 (0.0) 43 (100)
Education
primary/no education 3 (4.2) 1 (3.3) 6 (3.6) 5 (3.4) 1 (3.5) 1 (2.7) 3 (8.6) 0 (0.0) 2 (4.7)
secondary education 61 (84.2) 27 (90.0) 126 (75.9) 122 (81.9) 23 (79.3) 33 (89.2) 28 (80.0) 5 (83.3) 36 (83.7)
tertiary education 8 (11.1) 2 (6.7) 34 (20.5) 22 (14.8) 5 (17.2) 3 (8.1) 4 (11.4) 1 (16.7) 5 (11.6)
Occupation Status
unemployed 42 (59.2) 15 (50.0) 63 (38.2) 74 (50.3) 11 (37.9) 18 (48.7) 21 (60.0) 1 (16.7) 21 (50.0)
employed 14 (19.7) 8 (26.7) 74 (44.9) 48 (32.7) 9 (31.0) 16 (43.2) 6 (17.1) 4 (66.7) 17 (40.5)
student 15 (21.1) 7 (23.3) 28 (17.0) 25 (17.0) 9 (31.0) 3 (8.1) 8 (22.9) 1 (16.7) 4 (9.5)
Socio-economic Status
low 18 (25.0) 3 (10.0) 23 (18.9) 47 (31.5) 14 (48.3) 8 (21.6) 18 (50.0) 1 (16.7) 12 (27.9)
middle 41 (56.9) 22 (73.3) 60 (36.1) 71 (47.7) 12 (41.4) 18 (48.7) 7 (19.4) 1 (16.7) 20 (46.5)
high 13 (18.1) 5 (16.7) 83 (50.0) 71 (20.8) 3 (10.3) 11 (29.7) 11 (30.6) 4 (66.7) 11 (25.6)
Note: This table shows the results for the category, consistent condom use, as it is the interest of this study. The results for inconsistent condom use have been omitted
T le 5: Frequency and perc ntage distribution of consistent condom use controlling for province
VARIABLES
Mpumalanga North West Northern Cape Western CapeEastern Cape Free State Gauteng Kwa-Zulu Natal Limpopo
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From the results in Table 6, a higher percentage of circumcised men who obtained a tertiary (79.3%) 
and secondary education (60.8%) were consistent condom users. When looking at their perceived risk 
of getting infected with HIV, a higher percentage (78.0% and 78.8%) of men with secondary and tertiary 
education, respectively, whom reported that they would not get infected with HIV were consistent 
condom users.  
Among those men aged 16-24 years, consistent condom use was reported by just under half of those 
with secondary education (49.7%), followed by those with tertiary education (33.3%). When controlling 
for tertiary education, a high percentage of men from Gauteng (40.5%) and Kwa-Zulu Natal (26.2%) 
reported being consistent condom users. When looking at place of residence, overall, a higher 
percentage of men from urban areas were consistent condom users. Of these men, a higher proportion 
of those with primary or no education (77.3%) reported using condoms consistently, compared to those 
with secondary and tertiary education.  
In general, those who were currently employed were better consistent condom users than their 
unemployed or student counterparts. More than half of those with a tertiary education (53.6%) reported 
being consistent condom users, compared to those with secondary or primary/no education. When 
controlling for tertiary education, most men belonging to a household with a high socio-economic status 
(59.5%) reported to using condoms consistently.   
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Table 6: Frequency and Percentage Distribution of Consistent Condom Use, controlling for 
Education 
 
 
 
 
 
n (%) n (%) n (%)
Male Circumcision
uncircumcised 13 (59.1) 176 (39.2) 17 (20.7)
circumcised 9 (40.9) 273 (60.8) 65 (79.3)
Perceived HIV Risk
will not get infected 10 (52.6) 348 (78.0) 63 (78.8)
will get infected 8 (42.1) 84 (18.8) 13 (16.3)
already HIV positive 1 (5.3) 14 (3.1) 4 (5.0)
Age
16-24 6 (27.3) 229 (49.7) 28 (33.3)
25-55 16 (72.7) 232 (50.3) 56 (66.7)
Province
Eastern Cape 3 (13.6) 61 (13.2) 8 (9.5)
Free State 1 (4.6) 27 (5.9) 2 (2.4)
Gauteng 6 (27.3) 126 (27.3) 34 (40.5)
Kwa-Zulu Natal 5 (22.7) 122 (26.5) 22 (26.2)
Limpopo 1 (4.6) 23 (5.0) 5 (6.0)
Mpumalanga 1 (4.6) 33 (7.2) 3 (5.6)
North West 3 (13.6) 28 (6.1) 4 (4.8)
Northern Cape 0 (0.0) 5 (1.1) 1 (1.2)
Western Cape 2 (9.1) 36 (7.8) 5 (6.0)
Place of Residence
rural 5 (22.7) 125 (27.1) 20 (23.8)
urban 17 (77.3) 336 (72.9) 64 (76.2)
Occupation Status
unemployed 11 (50.0) 226 (49.6) 29 (34.5)
employed 11 (50.0) 140 (30.7) 45 (53.6)
student 0 (0.0) 90 (19.7) 10 (11.9)
Socio-economic Status
low 11 (50.0) 126 (27.3) 6 (7.1)
middle 9 (40.9) 215 (46.6) 28 (33.3)
high 2 (9.1) 120 (26.0) 50 (59.5)
T  Fre p tage d i tion of c nt c  u  controllin  for 
e c tion
Note: This table shows the results for the category, consistent condom use, as it is the interest of 
this study. The results for inconsistent condom use have been omitted
Primary/No education Secondary Education Tertiary Education
VARIABLES
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4.3  Multivariate Analysis 
4.3.1  Unadjusted Regression Results 
Table 7 below shows the unadjusted and adjusted logistic regression results of the perceived HIV risk 
and socio-demographic determinants of male circumcision. From both the models presented below, all 
the selected socio-demographic variables, including perceived risk of HIV, were significantly 
associated with male circumcision. Furthermore, before adjusting for other factors, men who believed 
that they would get infected with HIV, and those who were already HIV positive, were less likely (0.63 
and 0.73 OR, respectively) to be circumcised than men who believed that they would not get infected 
with HIV.  
The odds of being circumcised were 1.29 times greater for men aged 25-55 years compared to those 
age 16-24 years. Also, when compared to men from the Eastern Cape, men from all the other South 
African provinces were less likely to be circumcised. On the other hand, men from urban areas were 
1.54 times more likely to be circumcised compared to those from rural areas. 
When looking at education, men with secondary and tertiary education were 1.48 and 2.88 times more 
likely to be circumcised compared to men with primary or no education, respectively. Additionally, 
employed men were 1.01 times more likely to be circumcised while students were 20% less likely to be 
circumcised, compared to men who were unemployed. Similarly, men from middle and high socio-
economic status had greater odds of being circumcised (1.33 and 1.54 OR, respectively) than men from 
low socio-economic status households. 
4.3.2  Adjusted Regression Results 
While holding other factors in the model constant, the adjusted model (Model 2) showed that similar to 
the unadjusted model, men who believed that they would get infected with HIV were significantly less 
likely to be circumcised (OR= 0.82). Furthermore, men aged 25-55 years had higher odds (OR=1.49) 
of being circumcised compared to those aged 16-24 years. When looking at province of residence, men 
from all other provinces had lower odds of being circumcised compared to men from the Eastern Cape. 
Furthermore, men from urban areas had greater odds (OR=1.21) of being circumcised compared to men 
from rural areas. 
The odds of being circumcised were 1.71 and 3.15 times higher for men with secondary and tertiary 
education than men with primary or no education, respectively. With respect to occupation status, 
employed men and students were 4% and 2% less likely to be circumcised than unemployed men, 
respectively. The results for household socioeconomic status show that while men from middle socio-
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economic status households had 3% lower odds of being circumcised, men from a high socio-economic 
household were 10% more likely to be circumcised, compared to men from a low socio-economic status 
household. 
Table 7: Weighted Unadjusted and Adjusted Perceived HIV Risk and Socio-Demographic 
Determinants of Male Circumcision 
 
 
 
Perceived HIV Risk
will not get infected 1 1
will get infected 0.63 [0.629 - 0.634]* 0.82 [0.817 - 0.824]*
already HIV positive 0.73 [0.723 - 0.735]* 0.60 [0.594 - 0.606]*
Age
16-24 1 1
25-55 1.29  [1.286 - 1.296]* 1.49  [1.480 - 1.493]*
Province
Eastern Cape 1 1
Free State 0.20  [0.197 - 0.202]* 0.16  [0.155 - 0.159]*
Gauteng 0.21  [0.213 - 0.217]* 0.15  [0.147 - 0.151]*
Kwa-Zulu Natal 0.06  [0.059 - 0.060]* 0.05  [0.054 - 0.055]*
Limpopo 0.60  [0.596 - 0.610]* 0.55  [0.546 - 0.560]*
Mpumalanga 0.25  [0.248 - 0.254]* 0.22  [0.217 - 0.223]*
North West 0.09  [0.093 - 0.096]* 0.09  [0.085 - 0.087]*
Northern Cape 0.18  [0.181 - 0.189]* 0.15  [0.148 - 0.155]*
Western Cape 0.92  [0.912 - 0.936]* 0.74  [0.726 - 0.747]*
Place of Residence
rural 1 1
urban 1.54  [1.531 - 1.542]* 1.21  [1.202 - 1.216]*
Education
primary/no education 1 1
secondary education 1.48  [1.473 - 1.489]* 1.71  [1.698 - 1.722]*
tertiary education 2.88  [2.864 - 2.905]* 3.15  [3.124 - 3.180]*
Occupation Status
unemployed 1 1
employed 1.01  [1.009 - 1.017]* 0.96  [0.958 - 0.967]*
student 0.80  [0.795 - 0.803]* 0.98  [0.970 - 0.982]*
Socio-economic Status
low 1 1
middle 1.33  [1.323 - 1.334]* 0.97  [0.968 - 0.978]*
high 1.54  [1.533 - 1.546]* 1.10  [1.093 - 1.105]*
p<0.05*; OR = Odds Ratio; 95% CI = 95% Confidence Interval; 1 = Reference Category
Table 7: eighted unadjusted and adjusted perceived HIV risk and socio-de ographic 
d terminants of male circucision  
CHARACTERISTICS
MODEL 1 MODEL 2
UNADJUSTED OR [95% CI] ADJUSTED OR [95% CI]
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4.3.3  Unadjusted Regression Results 
Table 8 below shows the unadjusted and adjusted logistic regression results of the effects of selected 
variables on consistent condom use behaviours. In both the models all the selected variables were 
significantly associated with consistent condom use. Furthermore, before adjusting for other factors, 
the odds of consistently using condoms were 1.17 times greater for circumcised men than 
uncircumcised men. Also, men who believed that they would get infected with HIV were 0.71 times 
less likely, while those who were already HIV positive were 1.04 times more likely, to consistently use 
condoms than men who believed that they would not get infected with HIV. 
The results also show that older men are less likely to consistently use condoms, with the odds of using 
a condom consistently were 0.79 times lower for men aged 25-55 years than those aged 16-24 years. 
Furthermore, when compared to men from the Eastern Cape, men from all the other South African 
provinces were less likely to consistently use condoms. On the other hand, men from urban areas were 
1.48 times more likely to use condoms consistently compared to those from rural areas. 
When looking at education status, men with secondary and tertiary education were 2.76 and 2.80 times 
more likely to consistently use condoms compared to men with primary or no education, respectively. 
Additionally, employed men and students were 1.16 and 1.74 times more likely to use condoms 
consistently than unemployed men, respectively. Similarly, men from middle and high socio-economic 
status households had greater odds of consistently using condoms (1.92 and 1.53 OR, respectively) than 
men from low socio-economic status households. 
4.3.4  Adjusted Regression Results 
After adjusting for perceived HIV infection and selected socio-demographic variables in the regression 
model, the second model showed that like the first model, the odds of consistently using a condom were 
significantly higher for circumcised men (OR=1.18; C.I, 1.171 - 1.182) than uncircumcised men. 
Furthermore, men who believed that they would get infected with HIV were 0.72 times less likely, 
while those who are already HIV were 41% more likely, to use condoms consistently than those who 
believed that they would not get infected with HIV. 
Additionally, compared to men aged 16-24 years, those aged 25-55 years had lower odds of consistently 
using condoms (OR=0.83; C.I, 0.830 - 0.838). On the other hand, compared to men from the Eastern 
Cape, men from Kwa-Zulu Natal and North West were 22% and 31% more likely to use condoms 
consistently. However, men from all the other provinces were less likely to consistently use condoms. 
Furthermore, urban men were 43% more likely to consistently use condoms than men from the rural 
areas. 
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The odds of using a condom consistently were 2.34 and 2.14 times greater for men with secondary and 
tertiary education than men with primary or no education, respectively. With regards to occupation 
status, employed men and students were 19% and 78% more likely to use condoms consistently than 
unemployed men, respectively. Similarly, men from middle and high socio-economic status households 
were 1.94 and 1.31 times more likely to use condoms consistently than men from low socio-economic 
status households, respectively.  
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Table 8: Weighted Unadjusted and Adjusted Effects of Circumcision Status, Perceived HIV Risk and 
Socio-Demographic Characteristics on Consistent Condom Use 
 
 
 
Circumcision Status  
uncircumcised 1 1
circumcised 1.17  [1.667 - 1.176]* 1.18  [1.171 - 1.182]*
Perceived HIV Risk
will not get infected 1 1
will get infected 0.71  [0.702 - 0.709]* 0.72  [0.718 - 0.726]*
already HIV positive 1.04  [1.033 - 1.055]* 1.41  [1.393 - 1.424]*
Age
16-24 1 1
25-55 0.79  [0.789 - 0.795]* 0.83  [0.830 - 0.838]*
Province
Eastern Cape 1 1
Free State 0.72  [0.710 - 0.725]* 0.63  [0.628 - 0.642]*
Gauteng 0.95  [0.939 - 0.954]* 0.78  [0.771 - 0.786]*
Kwa-Zulu Natal 0.85  [0.844 - 0.857]* 1.22  [1.211 - 1.234]*
Limpopo 0.50  [0.499 - 0.509]* 0.62  [0.609 - 0.624]*
Mpumalanga 0.84  [0.836 - 0.852]* 0.91  [0.902 - 0.922]*
North West 0.83  [0.817 - 0.835]* 1.31  [1.291 - 1.323]*
Northern Cape 0.39  [0.380 - 0.400]* 0.41  [0.399 - 0.421]*
Western Cape 0.82  [0.089 - 0.825]* 0.74  [0.735 - 0.752]*
Place of Residence
rural 1 1
urban 1.48  [1.476 - 1.488]* 1.43  [1.425 - 1.442]*
Education
primary/no education 1 1
secondary education 2.76  [2.740 - 2.789]* 2.34  [2.318 - 2.365]*
tertiary education 2.80  [2.771 - 2.827]* 2.14  [2.120 - 2.169]*
Occupation Status
unemployed 1 1
employed 1.16  [1.157 - 1.167]* 1.19  [1.182 - 1.194]*
student 1.74  [1.733 - 1.754]* 1.78  [1.766 - 1.789]*
Socio-economic Status
low 1 1
middle 1.92  [1.908 - 1.926]* 1.94  [1.929 - 1.950]*
high 1.53  [1.524 - 1.539]* 1.31  [1.306 - 1.321]*
Ta le : eig te  u a j sted and a justed effects of circu cision status, perceived 
HIV risk and selected socio-demographic factors on consistent condom use
CHARACTERISTICS ADJUSTED OR [95% CI]UNADJUSTED OR [95% CI]
p<0.05*; OR = Odds Ratio; 95% CI = 95% Confidence Interval; 1 = Reference Category
MODEL 1 MODEL 2
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4.4  Hypotheses Testing 
This section presents the testing of the hypotheses stated in section 2.4. According to the main 
theoretical framework guiding this study, the Risk Compensation Theory, individuals are more likely 
to engage in an increased risky behaviour in response to a perceived risk reduction following an 
intervention (Westercamp et al., 2014). Therefore, the hypothesis for this study was: 
H0: Circumcised men are less likely to consistently use condoms. 
H1: Circumcised men are more likely to consistently use condoms.  
Using a binomial logistic regression analysis, the results revealed that when controlling for other factors, 
circumcised men were 1.18 times more likely to consistently use a condom than uncircumcised men, 
and the p-value for these results was 0.00 which is less than the a = 0.05 used to test significance.  
This study, therefore, rejects the null hypothesis (H0). 
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CHAPTER 5: DISCUSSION 
While VMMC has been proven to be effective in reducing the risk of HIV infections in heterosexual 
men, the belief that one is completely protected from acquiring HIV may be detrimental to the fight 
against the spread of this infectious disease. Due to its partial protection, VMMC, as an HIV prevention 
strategy can only be effective if other HIV prevention measures are used in conjunction with the 
intervention, such as condoms. If not, there is a high likelihood that the rates of HIV infections will 
increase, thus nullifying the protective effect that the intervention is meant to provide. Therefore, for 
VMMC to be effective as an HIV prevention strategy continuous monitoring of the association between 
male circumcision and other risky sexual behaviours is of the utmost importance. This is also crucial if 
South Africa is to reduce the number of HIV infections by 50% in 2016 and achieve Sustainable 
Development Goal 3, which aims to end the epidemic of AIDS and other communicable diseases by 
2030. The primary objective of this study, therefore, was to investigate the association between male 
circumcision and consistent condom use in South Africa.  
Overall, this study found a positive association between male circumcision and consistent condom use. 
Specifically, this study found that circumcised men were significantly more likely (OR=1.18; C.I, 1.171 
- 1.182) to consistently use condoms than uncircumcised men. The findings on the protective sexual 
behaviours of circumcised men are consistent with findings from several studies which also found that, 
contrary to the concerns about male circumcision increasing men’s risky sexual behaviours after the 
procedure, circumcised men decrease their risky sexual behaviours over time. These studies found no 
evidence of risk compensation (Bailey et al., 2007; Mattson et al., 2008; Westercamp et al., 2014; 
Balekang et al., 2016), similar to the current study. 
For instance, the findings from a two-year prospective cohort study conducted in Kenya found that 
condom use increased over time for both circumcised and uncircumcised men, with a significant 
increase in those who were circumcised compared to those who were uncircumcised (Westercamp et 
al., 2014). Supporting these results are other studies also conducted in Kenya, which found that risky 
sexual behaviours decreased over time for both circumcised and uncircumcised men (Bailey et al., 2007; 
Mattson et al., 2008). Similar results were also reported by a study conducted in Botswana, which found 
that circumcised men with secondary education were more likely to use condoms consistently 
(Balekang & Dintwa, 2016).  
While the decline in condom use among circumcised men has been of central concern for those against 
the roll-out of VMMC as a recognised HIV preventative strategy, a qualitative study conducted in South 
Africa revealed that circumcised men reported using condoms easier after circumcision as a result of 
the absent foreskin. Furthermore, the participants in that study stated that using a condom after 
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circumcision was safer as the condom did not slide off during sexual engagements (Humphries et al., 
2015).  Similar results were also documented in a qualitative study conducted in Kenya, where 
medically circumcised participants stated that before the circumcision wearing a condom was difficult 
and “it took long” causing frustration that led to them engaging in sexual intercourse without a condom 
(L’Engle et al., 2014). After circumcision, however, wearing a condom was reported to be easier and 
safer due to the fact that the condom would “stay on” and “not burst or slip off” (L’Engle et al., 2014). 
The above accounts are probable explanations of why circumcised men in this current study were more 
likely to consistently use condoms, compared to uncircumcised men. According to the above studies, 
having a circumcised penis makes wearing a condom an easier task which further encourages consistent 
use of condoms.  
On the other hand, the positive association between male circumcision and consistent condom use could 
also be explained by the fact that, after circumcision, circumcised men engage in frequent sexual 
intercourse and some have also reported increasing the number of their sexual partners (Auvert et al., 
2005; Kibira et al., 2013; L’Engle et al., 2014; Kibira et al., 2014). For instance, the first randomised 
control trial study conducted in South Africa found that circumcised men reported more sexual contacts 
compared to uncircumcised men (Auvert et al., 2005). Similarly, a Ugandan study found a strong 
association between circumcision and risky sexual behaviours, with circumcised men, reporting to 
having more than three-lifetime sexual partners and having had risky sexual intercourse without the use 
of a condom (Kibira et al., 2013). Similar results were also reported by a study conducted in Uganda 
which found that circumcised men had multiple lifetime partners and were likely to engage in non-
marital sexual intercourse while also not using a condom (Kibira et al., 2014). 
Moreover, findings from qualitative studies conducted in sub-Saharan Africa, revealed that circumcised 
men reported to increase their sexual contact and the number of their sexual partners. This was due to 
the belief that circumcision provided them with better sexual pleasure than before, which encouraged 
them to have more sexual encounters (L’Engle et al., 2014; Humphries et al., 2015). The increase in the 
number of sexual partners has also been found to be associated with condom use. Studies conducted in 
South Africa revealed that men who had more than one sexual partner were significantly more likely to 
report condom use (Shisana et al., 2014; Simbayi et al., 2014). Furthermore, while circumcised men in 
this current study may be more likely to use condoms consistently, this might also conceal their other 
risky sexual behaviours such as having multiple concurrent partners. According to a study conducted 
in South Africa, men who had undergone VMMC had a higher risk (RRR=1.67; CI, 1.14–2.46) of 
having more than two sexual partners, compared to uncircumcised men (Zungu et al., 2016).  
The fact that circumcised men are more likely to use condoms might also indicate that they are using 
condoms with their casual partners, especially if they are more likely to increase the number of their 
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sexual partners after circumcision. Moreover, literature shows that consistent condom use is usually 
higher among casual sexual partners than among regular sexual partners (Maharaj, 2005). This is 
because in long term relationships people do not feel at risk, as they trust their partners and requesting 
a condom in a regular or stable relationship suggests mistrust or infidelity (Maharaj, 2005; Dokubo et 
al., 2014). This could be a probable explanation in this study as well, particularly because the survey 
did not specify the type of current relationship one is using a condom with. Furthermore, the current 
study only focused on consistent condom use and, therefore, the association between male circumcision 
and multiple sexual partners could not be investigated.  
On the other hand, circumcised men in this current study might genuinely be using condoms 
consistently, not because they are engaging in other risky behaviours but because condom use after 
circumcision becomes easier and because of the increased HIV knowledge in the country. Amongst 
those who underwent VMMC, it is possible that they received this information during the voluntary 
HIV counselling and testing that forms part of the provision of VMMC services in South Africa. This 
could be associated with the greater protective behaviour resulting from HIV counselling as literature 
has shown a positive association between receiving counselling and testing for HIV and condom use 
(Prata et al., 2006). Unfortunately, this study was not able to assess whether voluntary HIV testing and 
counselling contributed to this protective behaviour. Furthermore, HIV awareness is widespread in the 
country and could be another possible explanation for the results observed in this study. For instance, a 
study among students and staff at South African technical and vocational education and training 
colleges reported that 87% of the participants had heard of AIDS; while 96% were aware that HIV 
could be transmitted through unprotected sexual intercourse (Mbelle et al., 2014).  
On the other hand, knowledge and perception of risk does not always translate to behaviour change, 
such as condom use. In this study, men who perceived themselves as being at risk of contracting HIV 
reported lower odds of using condoms consistently. These results are in line with the findings from a 
study conducted in Uganda among adolescents, which found that perception of risk to HIV was not 
significantly associated with condom use even after controlling for other factors (Kayiki et al., 2011). 
Similar results were also reported in another Ugandan study, which found a higher risk perception of 
HIV infection among adolescent males to be associated with engagements in risky sexual behaviours 
12 months prior to the study (Kibombo et al., 2007). On the other hand, a study conducted in Nigeria 
found that condom use was twice as prevalent among those who perceived themselves to be at risk of 
HIV compared to those who did not (Ibrahim et al., 2014). Similarly, a South African study also found 
that among married or cohabiting couples, women who perceived themselves to be at risk of getting 
infected by a partner were four times more likely to report condom use than women of other marital 
status’ (Maharaj et al., 2005). Among adolescents, a study conducted in four sub-Saharan African 
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countries found that those who perceived themselves to be at high risk of HIV were 2.26 to 5.10 times 
more likely to report condom use (Cederbaum et al., 2014).  
Significant are the findings that men who were already HIV positive reported greater odds of using 
condoms consistently. Condom use among people living with HIV has also been reported by a study 
conducted in rural South Africa. According to this study, condom use among those who were aware of 
their seropositive status was extremely high (75%), compared to those who were not aware that they 
were HIV positive and those who were HIV negative (Rosenberg et al., 2017). A similar study 
conducted in rural Kwa-Zulu Natal also found that condom use was significantly associated with being 
HIV positive (Chimbindi et al., 2010). On the other hand, a study conducted in Kenya found that while 
people living with HIV were more likely to use condoms with their primary sexual partners, the 
proportion of condom use decreased with the ranking of other casual partners among these participants 
(Emmanuel et al., 2015). Furthermore, condom use among people living with HIV remained low in 
those aged 18-24 years and those who relied on remittance from their kin as the main source of income 
(Emmanuel et al., 2015). In contrast, a study conducted in Mozambique reported that among people 
living with HIV, condom use at last sex was very low (83%). However, those who reported to be not 
using a condom at last sex were unaware of their seropositive status (Dokubo et al., 2014). The findings 
from the current study, and findings from previous studies, point to the importance that HIV testing and 
counselling has in influencing behaviour changes of people living with HIV and helping them avoid 
HIV transmission (Rosenberg et al., 2017). 
This study also found consistent condom use to decrease with increasing age. The results of this study 
are in accordance with a study conducted in rural South Africa, which found that among both men and 
women condom use decreased as age increased (Rosenberg et al., 2017). Similarly, a study conducted 
in the Free State indicated that even after controlling for other factors, as age increased the odds of using 
a condom decreased (OR=0.95) (Chandran et al., 2012). A South African national representative survey 
(2012)  found that 58% of persons aged 15-24 years reported condom use at last sex, compared to 34% 
among those 25-49 years and the rates were even lower for those aged 50 years and older at 12% 
(Shisana et al., 2014). The finding that older age groups are less likely to use condoms consistently may 
also indicate that older men are more likely to be in a stable relationship or they are less concerned 
about getting infected with HIV (Beksinska et al., 2012). Literature also shows that young people are 
more likely to use condoms compared to older people because young people are highly exposed to HIV 
prevention information as they are likely to still be in school (Maticka-Tyndale, 2012). 
The current study showed that while circumcision was lower in all the provinces compared to the 
Eastern Cape; Kwa-Zulu Natal and North West had the lowest odds (OR=0.06 and 0.09, respectively) 
of circumcision of all the provinces. On the other hand, when looking at consistent condom use, both 
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these provinces had the highest odds (OR=1.22 and 1.31) of consistent condom use compared to all the 
other provinces. While this may show that circumcision may not be the main factor in influencing 
condom use, it may also unveil other factors influencing condom use. Such factors may include the 
availability of condoms. For instance, the annual progress report for the provincial strategic plan 2012-
2016 in Kwa-Zulu Natal showed that the province achieved 95% and over 100% of the male and female 
condom distribution targeted for the period, respectively. Similarly, the North-West province also 
achieved noteworthy results of 91% and over 100% male and female condom distribution of their target 
for the same period, respectively. On the other hand, Gauteng province, Eastern Cape, and Limpopo 
did not meet their target. The results for Kwa-Zulu Natal and North West are probable explanations of 
why participant in these provinces had higher odds of consistent condom use compared to those of other 
provinces.  
The current study also showed that those from urban areas, those with an education higher than primary, 
those employed or still students and those who belonged to a household with a middle or high socio-
economic status were significantly more likely to use condoms consistently. Urban residence, having 
some education and belonging to a household with a middle or high socioeconomic status are all linked 
to knowledge and better access to sexual and reproductive health information and services, which are 
also associated with better utilisation of these services (Bankole et al., 2007; Madise et al., 2007; 
Mantell et al., 2011).  Supporting the results of the current study are the results of a study investigating 
the socio-demographic determinants of condom use in rural Kwa-Zulu Natal, which also found that 
those who belonged to a household with a middle or high socioeconomic status to be significantly more 
likely to have ever used a condom and to also have used a condom consistently (Chimbindi et al., 2010). 
Also, a study conducted in four sub-Saharan African countries found that belonging to a middle class 
compared to a poor household was not only significantly associated with consistent condom use but 
also with the knowledge of correct condom use (Bankole et al., 2007). Furthermore, the same study also 
found that consistent condom use was significantly twice as high for those who had at least secondary 
education, compared to those who had less than secondary school and also for those who lived in urban 
compared to rural areas (Bankole et al., 2007). Similarly, a study conducted in Angola found higher 
levels of education to be positively associated with consistent condom use for both males and females 
(Prata et al., 2005). According to this study, having 8 to 9 years of education, which is equivalent to 
secondary education in South Africa, was a significant predictor of condom use. Not only this, but urban 
residence was also found to be a significant predictor of using a condom at last sex with both a regular 
or casual sexual partner (Prata et al., 2005). 
While only 41% of the current study participants reported consistent condom use and 43% of 
circumcised men reported to be consistent users of condoms, the logistic regression model revealed a 
positive association between male circumcision and consistent condom use. When assessing the 
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relevance of the Risk Compensation Theory, which stipulates that individuals are more likely to engage 
in an increased risky behaviour in response to a perceived risk reduction following an intervention, we 
see that the opposite was true for single, black adult males in South Africa (Westercamp et al., 2014).  
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CHAPTER 6: CONCLUSION AND RECOMMENDATIONS 
6.1  Conclusion 
This study found that circumcised men are more likely to consistently use condoms than uncircumcised 
men. These results validate previous studies that have demonstrated that male circumcision does not 
impede on other HIV prevention measures, such as condom use. Furthermore, we can confidently 
conclude that in this current study risk compensation among circumcised men should not be a concern, 
since circumcised men engage in protective behaviours. This study has also revealed that perceived risk 
does not determine behaviour change. This is because the current study found that those who perceived 
themselves to be at risk of HIV were less likely to use condoms consistently, though one would expect 
the opposite to be true. This, therefore, means that in relation to the current study, the Risk 
Compensation Theory does not hold, as it assumes that risky behaviours will result from perceived risk 
reduction following an intervention. 
In addition, while these results have given a positive view of male circumcision as an HIV prevention 
strategy in South Africa, some of the results regarding condom use are still of much concern. This is 
particularly the case among those who believe that they will get infected with HIV, men aged 25 years 
and older and men in most of the provinces. This, therefore, calls for mass HIV education and awareness 
programmes, mainly targeting the aforementioned groups. Condoms are still by far the most effective 
method of HIV prevention and should, therefore, continue being used irrespective of circumcision 
status.   
 
6.2  Recommendations 
6.2.1 Recommendations for Policy 
 Circumcision does not lead to the decline in condom use, therefore this study recommends that 
VMMC and traditional circumcision working together with VMMC service providers should 
continue being rolled out as an HIV prevention strategy as it has the potential to avert over one 
million HIV infections in the country.  
 Educational programmes should be targeted at the population less likely to consistently use 
condoms. This could benefit those who perceive themselves to be at risk and older men. This 
would also have positive benefits for their sexual partners. 
52 
 
 The low prevalence of condom use documented for most provinces could be due to the shortage 
of condoms distributed. Therefore, all provinces should ensure that they meet their targets of 
distributing male and female condoms, as this could be linked with improvements in condom 
use.  
6.2.2 Recommendations for Future Studies 
 Based on the findings of this study, it is recommended that future research should also 
investigate the association between male circumcision and multiple sexual partnerships as this 
might reveal whether circumcised men use condoms because they have multiple sexual partners 
or not. 
 Furthermore, studies should also differentiate between medically and traditionally circumcised 
males; and assess differences in consistent condom use between them. 
 Studies should also investigate other factors that may be linked to protective behaviours such 
as HIV counselling, and HIV awareness campaigns from mass media. This will help policy 
makers especially if these are found to encourage protective behaviours among those exposed 
to such information and programmes. 
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APPENDICES 
Appendix A: Test for Multicollinearity 
 
 
 
TEST FOR MULTI-COLLINEARITY
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